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the STANPAT from its 
backing. 





the STANPAT into 
position on the tracing. 





PRESS 


into position... will not 


wrinkle or come off. 


with STANPAT pre-printed blueprint items 


Incredible but true! If you STANPAT repetitive drawing details, you cut the time involved 
from 3 hours to 15 seconds. This means you can do 3600 STANPAT jobs in the time 
it takes to re-draw and re-letter one! That's why leading firms throughout the nation 
are turning to STANPAT, the remarkable tri-acetate that's pre-printed with designated 
blueprint items. Easily transferred to your tracings by an adhesive back or front, 
STANPAT relieves your engineer of time-consuming and tedious details, freeing him 
for more creative work. 





STANPAT is available in two types of adhesive backs: 
A) Rubber base for standard drafting and tracing paper 
B) Resin base to prevent leaching for papers that contain oils. 


But whatever the application may be, there's a STANPAT product for your specific needs. 
For further information and technical assistance, complete the coupon below and mail. 


STANPAT COMPANY 
Whitestone 57, N. Y., U. S. A. 
Phone: Flushing 9-1693-1611 

() Please quote on enclosed samples. 
[] Kindly send me STANPAT literatyre and 
samples. Dept. 89 
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SOUNDING BOARD 


FOR OUR READERS 


Metric System 


1 would like to call your attention to a slight 
historical error which appeared in the letter of 
W. E. Bullock in the issue of June 5. 

It is true that if the French had won a cer 
tain war against England, we Americans would 
now be using the metric system (as well as the 
French language); however, that war was not the 
War of 1812, but the French and Indian War 
(1754-1763) or, as it is known in Europe, the 
Seven Years’ War. (It started two years early in 
the colonies.) 

RICHARD S. MARRELLI 
Nortronics 
Hawthorne, Calif 


Decline and Fall 


We have read your excellent editorial, “Decline 
and Fall”, in the June 19 issue. We request per- 
mission to reprint it, with credit, in our em 
ployee newspaper, Missileanea. Its circulation is 
1500. 

HENRY J. SMITH 
Employee Services Supervisor 
Sperry Farragut Co. 
Div. of Sperry Rand Corp. 
Bristol, Tenn. 

* Permission granted. 


I have just read with very great interest and 

complete agreement the editorial in the June 

19 issue of DEsIGN NEws . This editorial is 

very timely, well written and deserving of wide 

distribution. To this end, if available, I would 
like to have 25 reprints 

C. F. SMITH 

Administrative Engineer 

J. I. Case Co. 

Bettendorf, lowa 


The editorial by J. P. Dubois on page 3 of the 
June 19 issue of DesiGn News is the truest one 
I have ever seen. Obviously this is because I 
agree with it and have repeatedly expressed the 
identical sentiments to anyone and everyone. 
Would it be possible to obtain eight or 10 
reprints of the editorial? 
R. H. SCHEPPLER 
Senior Engineer 
The Bendix Corp 
Pioneer-Central Div. 
Davenport, lowa 
* Thank you for the bouquets. 
J. P. D. 
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Engineer in a Cocoon 


As a reader of your magazine for many years I 
can honestly state that I've spent some very 
pleasant moments and also have been furthering 
my outlook in the design field 

I can assure you that the draftsmen at our 
company were pleased after reading the June 5 
issue, for the April 24 issue “riled up” a few 
drafting people, and we can hardly blame them 

As editor of the Viewpoint, I wish you would 
consider granting me permission to reprint the 
letter, “Engineer in a Cocoon”, Sounding 
Board, June 5, 1961, in our newspaper for the 
July issue. 

If I am permitted to reprint this article of 
June 5, I assure you that the draftsmen in this 
area will spend some nice weekends without get 
ting ulcers. 

JouHN LEONARD Petix, Eprror 
Viewpoint 
Passaic, N. ] 
* Permission granted. 


Flow Area Equations 


Dr. Falls is correct on his statement that the 
true minimum area of the annulus is that sur 
face area of a generated catenary. However, 
since actual design practice limits the use of 
poppet-type valves which require large lifts or 
travels, the difference of calculated areas never 
varies more than 10 percent. This difference 
easily being compensated for by the discharge 
coefficient. Several authorities I have consulted 
feel this difference is negligible relative to the 
savings of time experienced. 

The remainder of his letter is directed at this 
insignificant error except in one point of which 
he is in error. That is the condition I mention 
that must be met which is 

ds > tsin 29+ do 

His claim is that it should be, 

ds = 2 tsing + do 

The relation I stated can be verified by draw 
ing a normal to the cone from the large end (ds) 
to the seating diameter of the popper (do) 
From this you will notice that the radial dis- 
tance of the poppet seat to this point, measured 
in a direction normal to the longitudinal axis 
of the stem, is t cosfsing and therefore, 

ds = 2t cosgsing + do. 

Any travel larger than this would no longer 
place this normal on the cone and consequently 
you would be in a highly turbulent section of a 
valve of this design. To control this, the con 
dition must be, 

ds >tsin 24 + do 

Since 2 cosgsing = sin 2 g by identity. 

D. J. LAPERA 
Marotta Valve Corp 
Boonton, N. J 
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Memo Addressed to All Engineers 


SUBJECT: How you can help in producing good technical literature 


“The engineer's ability to produce quality equipment for his 
company must be matched by -his ability to produce good tech- 
nical literature. No matter how good the equipment may be, 
if the accompanying technical literature is poor, the equipment 
will be discredited. Conversely, if the engineering specifications 
are well written, then the equipment will receive proper credit." 

The above paragraph is quoted in part from the latest of 
technical publications—A Guide to Technical Literature Pro- 





duction—reviewed on page 96 of this issue. After completing 
the review of this book, | realized the contents were of signifi- 
cant value to the engineer. 

The engineer would seem to be a natural recruit as a tech- 
nical writer. He has technical knowledge and training, knows 
how engineers think and work, and possibly has received train- 
ing in writing during his academic career. However, there are 
several reasons why many engineers are reluctant to become 
professional technical writers. 

First, the engineer has the desire to practice the profession 
he has learned—Engineering—not just to write about it. Sec- 
ond, there exists a prejudice against the profession of technical 
writing—many engineers believe that the technical writer with 
the engineering degree has somehow ‘‘failed’’ at engineering. 
If he accepts an assignment as a tech writer, he believes he will 
be denied re-entry into engineering practice at a later date. 

In spite of these prejudices, if the engineer will accept the 
responsibility of tech writing within his own company, he will 
make a vital contribution to scientific progress. Through his 
work, he has the medium for conveying information effectively 
and quickly, and thus speeds up the universal interchange of 
knowledge. 

To accept tech writing as a profession is the individual's 
choice. 


Caacke 


Associate Editor 
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THESE MASSIVE 
NEW NYLON 


SHAPES CAN 
SAVE YOU MONEY! 


IN BUSHINGS 


Nylon has been proven in service 

as an outstanding bearing material 

because of built-in lubrication, 

ability to withstand abrasive and —Non-scarring work holder bushings for disc grinding 
corrosive environments, and me-_ roller bearings. 

chanical strength. And Mc* nylon, IN BACK-UP ROLLS 
newest of the nylon family, is more 

adaptable than any and most 

economical of all. Tubular bars, 

for example, cost less than other 

nylon formulations . . . even less 

than continuous cast bronze. Plate 

and rod sell at prices under com- 

petitive nylons. 


POLYPENCO MC nylon has pre- 

mium properties similar to nylon 

101 with outstanding wear life, 

strength and regratance to defor- 5”1.D. x 7” 0.D. x 13” long back-up rolls for die cutting 
mation under load. Typical appli- outline and patterns of paper place mats and lace 
cations: rollers, bearings, bush. olles Save, $2000 per machare in cost of rolls 
ings, gears, cams, forming de- 
vices, wear plates, tooling and 
general structural wear parts. 


IN DRIVE ROLLERS 


AVAILABILITIES 


TUBULAR BAR: 2”-15" O.D. 
SOLID ROD: 3-24” O.D. 
LARGE PLATE: 14"-6" Thick 


SPECIAL SIZES AND SHAPES 
ON REQUEST 


*Trademark of The Polymer Corporation wags . 
Support rollers for end grinding roller bearings. 


THE POLYMER CORPORATION 
Dp OF PENNSYLVANIA 
Reading, Pennsylvania 
POLYPENCO’ Engineered Industrial F. lastics 


ol EXPORT: Polypenco, Inc., Reading, Pa. 
STOCK SHAPES ¢ MOLDING RESINS e SINTERED PARTS ¢ WHIRLCLAD® COATINGS 
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Now—Fatigue Performance 
Formerly Available Only in Specials! 


... with New UNBRAKO K16 Socket Head Cap Screws 


If you have socket-head applications demanding 
extra-normal fatigue capacity ... if you have been 
using costly specials to get fatigue strength . . . here 
at last is a standard fastener designed specifically 
to solve your problem. 

New UnsBrako K16 socket head cap screws give 
you a bonus of 300% more fatigue life. 

How does SPS achieve this special fatigue per- 
formance in a standard fastener? Primarily through 
extra operations during manufacture. Among 
them — 


Threads rolled after heat treat for extra fatigue strength 


Head-to-shank fillet area cold worked after heat treat 
to increase fatigue resistance 


Shank precision ground after heat treat to insure no 
decarburization and for closer body tolerances 


Magnetic particle inspection per SPS Specifications 
and MIL-I-6868 to insure a reliable product 


These features are in addition to the proven UNBRAKO 
pHd* head, which delivers far greater holding power, 
and the SPS Hi-Life thread root form, which reduces 
stress concentrations .. . both standard on all UNBRAKO 
socket head cap screws. 


*proper Head design 


Comparison of 5/16-24 Sechet Head Cap Screws 
© Unbrako “K” Series 
@ Standard Unbrako Socket Head Cap Screws with Radws Thread Root 
X Standard Socket Head Cap Screws with Flat Thread Root 


1,900 10,000 


Tension-tension fatigue tests by SPS Laboratories show 
new UNBRAKO K16 socket head cap screw offers twice the 
fatigue life of regular UNBRAKOs. 


. .&420244484.8.% 


New K16 tension fasteners were developed by SPS to 
replace costly specials in a growing number of critical 
industrial applications demanding extra-high fatigue capac- 
ity. Cross drilling is standard. 


Case histories show that 90% of today’s fastener 
failures are due to fatigue—a direct result of the 
trend toward more and more compact designs, with 
higher performance demanded of fewer or smaller 
components. New UNBRAKO K16 socket heads help 
you meet this design challenge . . . without paying 
for specials. 

UNBRAKO K Series fasteners are available cur- 
rently as socket head cap screws in standard sizes 
#8 through 1% in. diameter in 8740 A.Q. steel. 
Other configurations and series to come. See your 
authorized industrial distributor or write Standard 
Pressed Steel Co. for new Bulletin 2707. InpUSTRIAL 
FASTENER Division, SPS, JENKINTOWN 6, PENNA. 


where reliability replaces probability 
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SEEN AND HEARD 


PET-CATS Cure Tired Blood 


Edward W. Schrader, Western Editor 


MECHANICAL ENGINEERS .. . 
and their society, ASME, suffer from tired blood. 

President William H. Byrne, in a luncheon ad- 
dress to the ASME summer meeting, abstracted 
some pertinent points of a self-examination report 
by a management consultant firm. The results of 
this survey are not available for publishing, but 
most members can guess the results; and if you 
can't, consider these observations: 

The ASME summer annual meeting drew an es- 
timated 600 members to the various technical ses- 
sions. Ten members of the press registered in the 
press room to report the proceedings. 

In the same week, at another Los Angeles hotel 
two miles down Wilshire Blvd., 3600 members 
braved smog at 87F to attend a joint meeting of 
the Institute of Aerospace Sciences and the Amer- 
ican Rocket Society. The press room register at this 
meeting had 81 names. Six times the attendance 
and eight times the news coverage! 

Both meetings comprised technical sessions only; 
there was no hardware displayed at either hotel. 
In passing, please note that ARS was, at one time, 
an affiliate organization of ASME. 

Quite obviously some societies serve their mem- 
bership better than others; yet, the more popular 
meeting probably had a lot of ME graduates at- 
tending. 

The IAS ‘‘handout"’ says, ‘‘Membership in any 
professional society is the hallmark of the man 
who genuinely respects his own vocation. He gains 
in professional stature from association with col- 
leagues in his field. More importantly, however, he 
thereby helps to extend the effectiveness of his 
profession as a whole. 

‘Hence, membership in the IAS . . . has become 
a mark of special distinction in our day.” 

In short, some societies offer their members both 
prestige and knowledge in the rapidly advancing 
technical fields of interest. Older societies have 
been content with large size. Boiler Code changes 
do not fascinate today’s engineer. Both age and 
overweight breed decay and tired blood. 


DESIGN NEWS—JULY 21, 1961 








PET-CATS ... 

will cure tired blood. This modest claim is founded 
on ‘Paid Expenses To Conventions And Technical 
Sessions’’. Expressed more succinctly, a company 
will pay if the company will benefit. 

The IAS handout concludes its membership state- 
ment with, ‘The IAS collaborates directly with the 
aerospace industry by means of Corporate (or sus- 
taining) Membership. Corporate Members have 
certain specific privileges and receive certain spe- 
cial services, which are described in a separate 
brochure... ."’ 

Paid Expenses To Conventions And Technical 
Sessions increase meeting attendance. Companies 
benefit from the publicity. The new technical fields 
advance. 


ELECTRONIC ENGINEERS .. . 

use PET-CATS at full strength. August brings the 
annual WESCON Show to San Francisco this year. 
The show is jointly sponsored by the Institute of 
Radio Engineers and The Western Electronic Man- 
ufacturers Assn. An estimated 35,000 visitors will 
mill around the Cow Palace viewing the latest de- 
velopments of 1180 exhibiting companies. 

Career Center, Inc., will set up an industry hiring 
hall in a suitable hotel to facilitate the exchange 
of technical personnel between companies. Visitors 
who use PET-CATS will peruse the job opportuni- 
ties at other companies which also offer PET-CATS 
as a fringe benefit. 

(A timely tip: though you may have a BSME 
and have recently developed a new gold-plated 
electrical switch, be sure to describe your position 
as an “electronics application engineer’’.) 

The soul-searching management survey of ASME 
is a step toward the cure for tired blood. If the 
operation is successful, PET-CATS will speed recov- 
ery and it will shorten the post-operation recupera- 


tion period. 


Our slogan: 
‘Don't be a stick in the mud, 
Use PET-CATS for tired blood.” 


} ed 
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| MELETRON CORPORATION 


Oost OrPPTCe CORK 88S BE 
950 NORTH HIGHLAND AVENUE 
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July, 1961 


An Open Letter to Design Engineers: 
There has been a change! 


For many years, it has been the custom to specify 'Barksdale- 
Meletron" pressure switches for purchase from the Barksdale sales 
organization. The relationship between Meletron Corporation and 
Barksdale Valves has now been terminated. 


Therefore, you are now able to place all of your pressure 
switch orders directly with the MELETRON CORPORATION, or its 
distributors. We would like to suggest that you correct your files, if 
necessary, to read 'MELETRON PRESSURE ACTUATED SWITCHES" 
which will assure your purchase of this long-established and dependable 
line of products. 


As you may know, the inherent quality and functional stability 
of MELETRON PRESSURE SWITCHES has never been matched. Production 
criteria are traceable to the United States Bureau of Standards. And, 
Meletron Quality Control evaluates the performance of each unit before 
it leaves our plant. All MELETRON PRESSURE SWITCHES are warranted 
to perform to specified requirements. 


The MELETRON line of pressure switches is able to meet every 
pressure-sensing requirement within remarkable ranges of pressure and 
temperature. These products possess singular resistance to shock, 
vibration, and other environmental conditions. There may be unusual -- 
or even unique -- applications which our Engineering Department can solve 
for you with dispatch and economy. Our engineers are at your service. 


MELETRON'S 1961 catalog illustrating the line and providing 
technical information is now available. May we send it to you? 


MELETRON CORPORATION 


Sling C2 berthed? 
ae A. Starbird, 
President 


GS:G 


Pressure Switches *« Vacuum Switches « Explosion-Proof Vacuum and Pressure Switches 


Differential Pressure or Vacuum Switches 





DESIGN IDEAS 
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MECHANICAL 


Fluid Control Eliminates Mechanical Linkage in Power-Steering System 


LEFT TURN 



































Lars G. Soderholm, Midwest Editor 


Commutator valve sleeve t 








RIGHTTURN OUT 
OUT 


IN OUT 


NEUTRAL 
OUT 


NEUTRAL POSITION permits fluid entering “In” port 
to flow directly to “Out” port. When steering wheel is 
turned, rotating control spool from neutral position with re- 


Control column 


Centering spring 


spect to commutator valve sleeve, free-flow porting is closed 
and oil flows through metering motor and out appropriate 
remote actuator power port. Orbiting inner gear of pump 


Check valve 1 


| 


Fixed ‘‘Gerotor’’ Element 


Orbiting ‘‘Gerotor’’ Gear 


MANUAL TURN 


IN OUT 
rotates as it meters, bringing commutator valve sleeve back 
into neutral position. Centering spring maintains control in 
open-center position during normal at-rest conditions. 
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A rotary servocontrol unit uses a fixed- 
displacement rotary metering motor fed 
by a commutator valve-sleeve and con 
trol-spool arrangement to deliver con 
trolled oil power to a remote steering 
cylinder. Direction sensing and delivery 
measurement within the unit cause it to 
operate without any mechanical linkage 
to the axle. 

This power-steering system makes use 
of a unique internal gear-type metering 
pump. The outer ring gear is fixed as 
part of the housing and the movable part 
is linked to the commutator valve sleeve. 
A control spool with porting matched to 


Remote rotary servo unit} 


POWER-STEER CIRCUIT consists of remote 
rotary servocontrol unit, fluid power source and 
remote actuator. Control column on “Orbitrol” 


the commutator sleeve rotates within the 
sleeve. 

Normally, portings in the valve sleeve 
and control spool permit hydraulic fluid 
to pass directly from the “In” to the 
“Out” port in an open-center circuit. 
However, if the control spool which is 
connected to the steering wheel through 
the control column is displaced, oil is 
sent through the metering pump and out 
one of the ports connected to the steer- 
ing cylinder. The other cylinder port 
then is opened to the reservoir. 

Rotation of the valve spool with re- 
spect to the metering element is limited 
to about 8 deg in either direction from 
neutral by mechanical travel limits. Mul- 
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tiple porting and metering between neu- 
tral and full fhuid-power steer provide 
for low rate compensation and a smooth 
transition. The steering ratio is fixed in 
any given system and is selected accord- 
ing to the size of the steering cylinder. 
Several metering element sizes are avail- 
able for different systems. 

In case of an emergency where the hy- 
draulic supply flow has failed, the unit 
automatically becomes part of a manual 
steer system. The fluid metering section 
acts as a hand pump when the steering 
wheel is turned, forcing fluid to the steer- 


ing cylinder. A check valve within the 


Wheel Steering cylinder 



































Steering wheel 


- 


& 2 








unit is connected directly to steering wheel. 
Flow capacity is from 2.5 to 6 gpm with maxi- 
mum pressure relief valve setting at 1200 psi. 


unit allows recirculation of the fluid in 
the remote actuator system. 

Two oil lines connect the rotary servo 
unit to the steering cylinder or actuator. 
There is no mechanical linkage. 

This power-steering unit is designed 
for use in vehicles up to 10-ton gross 
weight range. In normal steering, fluid 
slippage does not allow noticeable vehicle 
drift. Since the system does not contain a 
direct-link feedback, the steering wheel 
can and will change slightly in orien- 
tation during operation. 

The “Orbitrol” power-steering remote 
rotary servocontrol unit is made by the 
Char-Lynn Co., Minneapolis, Minn. 
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No padding required! Fiat, smooth faces of B&S pump parts mate perfectly, with nothing but 
a thin coat of shellac in between. Accuracy of clearances is not dependent on choice of gaskets. 


it is “ground-in” — and stays that way. 


Why do we leave the 
gaskets out of 


Brown & Sharpe Pumps? 


Gaskets vary in thickness — from 
piece to piece; with tightening ; with 
age. They often shorten the life of 
a pump, or undermine its efficiency 
— by throwing internal clearances 
out of whack. 

That’s why Brown & Sharpe 
takes the trouble to grind its pump 
housings to close tolerances .. . to 
provide interchangeability without 
need for gaskets ... to save a lot of 
trouble for-you! 

Dependable? You bet! They go 
right on pumping, when other 
pumps have quit! Write for details. 
Brown & Sharpe Mfg. Company, 
Providence 1, Rhode Island. 


Extra-dependabie B&S rotary gear pumps are 
used in every major industry. Pressures: to 
1000 psi — Capacities: to 175 gpm — Viscosi- 
ties: 32 to 50,000 ssu. 


Brown & Sharpes; 
PRECISION CENTER 
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ALMOST ANYTHING CAN BE IMPROVED... 
IN PLASTICS MOLDED BY GENERAL AMERICAN 


John T. Riddell Inc. wanted safer one-piece helmets for pro football. General American helped provide the answer. 


Now every player on every professional football team 
can enjoy a new measure of protection against injuries. 
General American worked with the John T. Riddell Co., 
engineered a ‘‘collapsible’’ mold which made possible 
the production of one-piece plastic helmets to rigid speci- 
fications. These helmets have been proved in gruelling 
play (and even more gruelling laboratory tests.) The man 
at the bottom of a pile-up or at the business end of a 
cleat is safer than ever before. 

Resourceful solutions like this are not at all exceptional 


at General American's Plastics Division. Our engineers 
and plastics specialists are backed by the largest, most 
varied molding facilities in the world: compression 
presses to 2000 tons... injection presses to 300 ounces 
... large extruding and vacuum-forming machines 
unmatched anywhere. 

If you’d like to move profitably into 


plan with General American. 





Plastics Division 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 South La Salle Street * Chicago 3, Illinois * Offices in principal cities 


TRADE MARK 


IDEAS...MBECHANICAL 


Cam Drive Simplifies Design, 
Ronald W. E. Martin, British Editor 


\ variable-speed power-transmission unit uses a 


cam drive arrangement to provide constant 


torque output throughout its stepless speed 
range. Advantages gained by the use of this de- 
sign are simplicity of construction and ease of 
operation. 

I'wo single-lobe cams are secured on the gear 
input shaft with their lobes set at 180 deg to 
each other. Rotation of these cams oscillates 
two crank-shaped primary levers, the roller ends 
of which are in spring-loaded contact with the 
cams. Lower surfaces at the opposite ends of the 
levers register on control rollers that slide along 
the tops of a second set of levers. The cams, 
through the primary levers and control rollers, 
thus oscillate the secondary levers. 

Depending on the setting of the control rollers, 
a greater or lesser degree of oscillation is im- 
parted to the secondary levers. These levers are 
attached to a free-wheel mechanism connected 
to the output shaft. By sliding the control rollers 
along their path between the two sets of levers, 
angular movement of the secondary levers is 
varied from zero to maximum. A proportional 
degree of movement is transmitted to the free- 
wheels and, therefore, to the output shaft. 

The angular setting of the cam lobes is ar- 
ranged so that a continuous motion is imparted 
to the output shaft, that is, as one free-wheel is 
driving, the other is returning to its starting 
position. Designated “Contorg”, the transmission 
unit was designed and patented by Fairbairn 


Lawson Combe Barbour, Ltd., Leeds, England. 


a 
LEE 
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Operation of Variable-Speed Reduction Unit 


Primary lever 


Input shaft 


Secondary lever 


Primary lever 


Follower 


Input shaft 


DRIVE is transmitted through mechanical link- 
age from input shaft to outer ring of roller-type 
free-wheel. Output speed is adjusted by manual 
control which determines position of rollers 
relative to secondary levers and can be adjusted 
while gear is operating. Cams are designed to 


7 ARIAMLROPEED REDUCTION is _ initially 
manufactured in one standard size for constant 
input speed of 450 rpm, giving stepless, variable- 
speed range of 0 to 50 rpm at output shaft. 
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Control roller 


Secondary lever 


Swinging link 
Speed-setting 
control 


Free-wheel 


Swinging link 


Free-wheel 


OUTPUT 


Output shaft 
give constant angular velocity and overlap by 
some 50 deg to eliminate loss of movement at 
point of drive change from one free-wheel to 
other. Locking rollers in free-wheels are spring- 
loaded so that locking is immediate upon re- 
versal of rotation. 
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ANC|HOR’ 
WELD-TYPE FITTINGS 


eliminate 
time consuming 
Pipe and Tubing 
Assembly Procedures 











Weld-Type Fittings . . . an Anchor exclusive... 
provide increased flexibility and greater versatility 
for pipe and tubing assemblies used in hydraulic 
transmission lines. 

Now . . . with Anchor Weld-Type Fittings, 
Anchor Flanco SAE 4-Bolt, Split-Flange Clamp 
Halves and “‘O” Ring, Flanged Head Couplin Ss 
... positive, leakproof connections can be made 
directly to pipe without pipe fittings, pipe threads, 
etc. ... eliminating all time-consuming assembly 
procedures. 

Anchor Weld-Type Fittings permit pipe assem- 
blies to be made from a single piece of pipe or 
tube, bent to any desired shape... adding im- 
proved hydraulic flow characteristics to the entire 
assembly. 

Made of forged steel to Anchor’s rigid quality 
control standards . . . with complete reliability built 
in... Anchor Weld-Type Fittings can be supplied 
with drilled holes and “‘O”’ Ring Groove for bolt- 
ing to valve or pump, or threaded holes without 
“O” Ring Groove for connections to Anchor 
Flanco Hose Assemblies using Anchor SAE 4-Bolt 
Split-Flange Clamps. 

These are the Anchor Weld-Type Fittings—(A) 
socket; (B and C) saddle weld where any number can 
be placed along the length of the assembly to form a 
manifold; (D, E, and F) 90° Elbow Weld for hose to 
tube, pipe to manifold and/or hose to hose connections, 
and especially for connections in tight places or where 
hose cannot be bent; and (G and H) tee weld for ends 
of pipe and tubing. 

Anchor Weld-Type Fittings data, specifications, 
etc., are yours for the asking. Write today. 

Andy Anchor says: 

“Anchor fluid power specialists . . . 
near you .. . can show you how you 
can use Anchor Weld-Type Fittings for 
better pipe and tubing assemblies.” 


ANCIHOR Coupling Co.Inc. 


343 North Fourth Street, Libertyville, Il. 
Branch Plants: Dallas, Tex., Plymouth, Mich. 
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IDEAS ...MECHANICAL 
Hi micro switcHu Precision Switches 


HONEYWELL 


Gravity Feeder, 


Celestino O. Lubatti, Italian Editor 


COMPARE Inclination of the loading platform and single- 


cam drive for various movements of a high-speed 

THIS NEW packaging machine cut power requirements and 
costs as well as maintenance. 

Loading platform is inclined 30 deg to the 


935-AMP horizontal and 60 deg to the transfer line to 


provide gravity advancement of ampules against 


BASIC the distributor plate. A cam-actuated carriage 


sliding on oblique guides pushes ampules into 


SWITCH! the corrugated cardboard strip, operates the 
s 











LOS Ge BE 8S ORE 
Stille 





strip-cutting shears and positions the transfer 
ACTUAL SIZE arm. Delivery of filled cardboard plates and in- 
feed of continuous strip are produced by a 
bellcrank which follows the cam outline and 
reciprocates the transfer arm. 
Handles inrush currents up to 75 amps! Machine frame and packaging mechanism are 


: ; : set in oblique position to form the necessary 
Now! A new series of MICRO SWITCH basic switches with a higher current 1 


rating. The Type “E” series features a steady state current rating of 25 am- 
peres with accurate repeatability and precision performance. Designed for 
the many new applications where higher capacity is needed for snap-action 


right angle between platform and distributor 


plate. This arrangement contributes to space 
Underwriters’ Listing 


The new Type “E” Basics are listed by Under- i : ; pes 
writers’ Laboratories st 25 ampe—125, 250 switches of conventional size. Contact arrangement is single-pole double- 
and 480 vac; 1 hp—125 vac; 2 hp—250 vac; throw. Heavy-duty screw terminals. See the Yellow Pages for your nearby ' : : le dj 
Pilot Duty: 750 VA—125, 250 vac. MICRO SWITCH branch office or write for Data Sheet 181. board Scatcia chermen and in ampule diameter, 

faulty insertion and ampule breakage are almost 


and weight reduction. Since the reciprocating 
strip-feed and ampule-inserting systems allow 
relatively large tolerance in the pitch of card 


eliminated. 
The machine was developed by Brevetti C.E.A., 
Vincenza, Italy. 
MICRO SWITCH ... FREEPORT, ILLINOIS... A division of Honeywell 


In Canada: Honeywell Controls, Limited, Toronto 17, Ontario - ’ : Fae : . 
SPRING-LOADED BELLCRANK reciprocates slide 


block for infeed and delivery. Cam lift establishes 
Hone well fixed stroke limit (on right) while screw-actuated stop 
HONEYWELL INTERNATIONAL determines variable stroke limit (on left). Transfer 
Sales and service offices in all principal cities of the Boa > rack moves transversally over slide block and longi- 
world. Manufacturing in United States, United King- HONEYWELL : . 
dom, Canada, Netherlands, Germany, France, Japan. MICRO SWITCH Precision Switches tudinally along toothed drum. 
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one af those 


disc brakes 


Multiple-Function Carriage Simplify Packaging System can salve your tough problem! 





Toothed drum 





























Overhanging 


rack Pusher blade 


Ficoting 
disc and 
fixed 

Reciprocating carriage housing 


diustable gate 


AAW 

SIMPLIFIED PACKAGING MECHANISM fills more than 
2000 cardboard plates per hour and absorbs less than 0.6 hp. 
Adjustable gate on inclined platform changes width of pas- 
sage to admit variable number of ampules per packaging 
cycle. Eccentric groove on cam face develops alternating mo- 
tion of slide carriage. Slant guide on side of carriage swings 
rocker arm to move shears across transfer line. Overhanging 
rack integral with shearing block rotates toothed drum to re- 
lease transfer arm from (or to engage it with) cardboard 
strip. This intermittent release of cardboard allows tolerance 
in corrugation pitch, providing better reliability than inching 
motion developed by rotating transfer mechanisms. 


JH 


Step-down gear 


} 


Stop 
Look at these Goodyear disc brake features: Equal torque in 
either direction—Fast cooling, with high kinetic energy capacity 
— Flexible operation — hydraulic, pneumatic or mechanical — 
Automatic adjustment for lining wear (with hydraulic and air 
units) —Easy lining replacement cuts down time. 


Transfer rack Toothed drum 





Goodyear disc brakes are now stopping: 





Mining equipment—shuttle cars, loading machines, continuous 
miners. 








shovels. 
Aircraft equipment—crash trucks, arresting gear, helicopter rotors 


Fa A } Materials-handling equipment—lift trucks, earth-movers, power 
Slide block 





plus ski lifts, amphibious military vehicles and mobile trailers. 


The world’s largest disc brake design staff is at your service. 
For free on-the-job analysis of your tough braking problem by 
an experienced Goodyear engineer, write on company letter- 
head to: The Goodyear Tire & Rubber Company, Aviation Prod- 
ucts Division, Industrial Disc Brake Dept. G-1724, Akron 16, Ohio. 


Bell crank 


INDUSTRIAL DISC BRAKES BY 
ier Goo DFY EAR 
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IDEAS...MBECHANICAL 


DELAY RELAY? LOAD RELAY? 


Base Lifts with Carriage in Portable Drop Tester 


Victor W. Wigotsky, Eastern Editor 


The base and carriage of a shock tester are raised as 
a unit for a free-fall drop. When lifted, the carriage 
separates from the base approximately 14 inches. When 
dropped, the base then emplaces itself in sand, and 
the carriage and specimen collide with it milliseconds 
later to provide shock data. 





Unit increases the capacity of free-fall drop testers 
without costly drop towers and permanently emplaced 





base structures. Equipment is limited in maximum 
drop height only by the hoisting equipment and rug- 
gedness of the tester. 

The experimental Self-Emplaceable Shock ‘Tester 
was designed at the Environment Simultation Division, 
U. S. Naval Ordnance Laboratory, Silver Spring, Md. 





tga a 








Lifting yoke 


5 a ont gana 


oe 


. 


STATIONARY DROP TESTER 


The Type A Silic-O-Netic 
Relay is a light, small time- 
delay relay. It weighs a mere 
three ounces, gives you any 
delay you spec from 0.25 to 
120 seconds. Keeps at it, too, 
for several million opera- 
tions; the time-delay element 
cannot stick, bind, or wear. 


The Type A Silic-O-Netic 
Relay is a light, small load 
relay. The continuous-duty 
coil does the trick. The Silic- 
O-Netic can be energized 
continuously, eliminating 
lock-in auxiliary circuits. 
Saves wire. Saves work. 
Saves space. Saves money. 


Test carriage 


Sleeve 


bearing 


Rubber shock pad 


Mounting plate 


Plywood 


Carriage guide 
Here, then, is a time delay relay that doubles as a load-carrier. 
The Type A offers SPDT or DPDT switching, with contact capac- 
ity up to three amps. Consumes, at most, two watts of AC power, 
three watts of DC. Available for use on one of twenty standard ; 
AC and DC operating voltages, and on request, for others. Costs Anvil 
far less than the two relays you would need to replace it; well 
worth a closer look. Write for Bulletin 5003. 


Phenolic pad 


Base plate 


NEW HIGH-G, SHORT-DURATION UNIT consists of 900-Ilb base 
and anvil connected>by two pipe columns to sliding carriage. Glass 
bead shock mitigators isolate lightweight lifting yoke mounted on 


HEINEMANN ELECTRIC COMPANY 


105 BRUNSWICK PIKE <—> 
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carriage. Design features appreciably lower construction and main- 
tenance costs as compared to original stationary drop-tester. Com- 


TRENTON 2, NEW JERSEY 


pactness and portability permit easy movement and setup. 
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CARRIAGE SEPARATES FROM BASE 
as device is raised by hoist or mobile 
crane. Tester is dropped as unit into bed 
of sand (a). Base structure emplaces it- 
self, by using kinetic energy gained dur- 
ing free-fall, to drive stabilizing cylinder 
and plate firmly into sand (b). Millisec- 
onds later, depending on drop height 
and gap setting, carriage with test object 
strikes base (c). Sliding friction is mini- 
mized since carriage guides operate only 
during small proportion of total drop 


height. 
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H & H Lockseam is available 
round and oval, solder coated 
on the outside or both sides. It 
is offered cut to customer speci- 


fications or in random lengths. 
Some of America’s leading 
manufacturers of aircraft, jeeps, 


trucks, tractors, cars and sta- 
tionary engines use it for almost 
every heating and cooling 
purpose—from heat exchangers 
to radiator overflow tubes. 
Perhaps H & H Lockseam is 
also the right tubing for you. 


HeH TUBE AND MANUFACTURING CO. 


271 North Forman Avenue, Detroit 17, Michigan « 


COIL STRIP STRAIGHT AND COILED TUBE 





rus Pe toc 


Offices from Coast to Coast 


SEAMLESS TUBULAR PARTS 


0 N 





A full line of 
CLARE STEPPING SWITCHES 


SPRING-DRIVEN - DIRECT- DRIVE 
CAM-OPERATED 


fo meet exactly 
your most comp/ex 


design requirement 


CLARE Stepping Switches are available with 
capacities from 10 to 52 points. Special assem- 
blies may be engineered to meet unusual re- 
quirements. All switches may be hermetically 
sealed in nitrogen or oil, provided with dust 
covers, and supplied with several styles of 
miniature connector or solder-type terminals. 
CLARE quality control and engineering design 
provides long-life, high-capacity, and 
minimum maintenance through 

millions of operations. 


| 


STEPPING SWITCHES 


Write for 
Catalog 202 


© PCLARESCO. 


C. P. CLARE & CO., 3101 Pratt Bivd., Chicago 45, lil. 

In Canada: C. P. Clare Canada Ltd., 840 Caledonia 
Road, Toronto 19, Ontario. 
Cable Address: CLARELAY. 


‘C. P. CLARE & CO. 


Relays and Related 
Contro/ Components 
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IDEAS...MECHANICAL 


Drive Unit for Industrial Trucks 


E. J. Stefanides, Central States Editos 


A combination clutch-brake is used on a gasoline- 
powered drive unit for industrial trucks. Use of the 
combination provides a compact transmission pack- 
age. It also allows a simplified one-lever control 
system for steering, clutch, braking and deadman 
functions. 

The clutch consists of an input sprocket which 
is actually the outer race of a nylon ball bearing 
and rotates independently of the rest of the clutch 
in the disengaged and braking positions. Nylon 
balls were selected because of their ability to be 
run without lubrication. 

When clutch is engaged, two clutch discs faced 
with annular rings of friction material are pressed 
against the sides of the sprocket by spring force 
engaging it to the output shaft. Engaging and dis- 
engaging the sprocket is accomplished by a station- 
ary but rotatable throw-out collar, ball-bearing- 
mounted on the clutch shaft. The collar has two 
inclined cam surfaces on its outer face. These faces 
bear against pins in the clutch housing and when 
the collar is rotated cause the clutch discs to be 
moved into and out of engagement. 

The collar is actuated by a rod with a lever- 
mounted cam follower on its opposite end. The 
cam follower is spring loaded and bears against a 
three-position cam fixed to the lever handle shaft. 


¢ 
POWER 


To engage the clutch, the handle is depressed 
against the spring, causing the clutch discs to move 
inward against the sprocket sides. To disengage the 
clutch, the handle is allowed to move upward to 
the neutral position, causing the discs to move away 
from the input sprocket sides. Further upward 
movement forces the inboard clutch disc into con- 
tact with an annular ring bonded to the inside of 
the clutch housing, effectively braking the wheel. 

This spring-loaded arrangement, which requires 
a downward force against the handle in the neutral 
and engaged positions, provides an automatic dead- 
man control, disengaging the clutch and applying 
the brake whenever the handle is released. 

The handle also serves as the steering lever, since 
the entire unit is mounted on the clutch housing 
casting which rotates on a ball race in a stationary 
flange plate bolted to the truck body. 

The device is in effect a self-contained 360-deg 
steerable power wheel which can be adapted to any 
type of industrial truck. The only truck alterations 
required are provision for the four mounting bolts 
by which the flange plate is mounted to the truck. 

This unit is designed and manufactured by Wil 
kra Co., Pa., that 
line of industrial trucks designed around the unit. 


Portland, also manufactures a 


INDUSTRIAL TRUCK designed especially for power wheel 
drive. Truck is rated at 3/4-ton capacity, weighs approxi- 
mately 350 Ib. When equipped with low-speed range (2 to 
4 mph) version of power wheel, it will haul 1500-Ib load 
up grades of 10 percent. Single lever control allows riding 
or walking control of truck. 


WHEEL iis self-contained, 360-deg steerable gasoline-powered 


drive unit for industrial trucks. Weighing 120 Ib, it is powered by 3-1/2-hp 
high-torque engine. It is built in three speed ranges (2 to 4, 3 to 6 and 
4. to 8 mph). Clam-shell motor housing halves pivot about handle lever 
shaft, are held closed by flat spring clips. Either or both haives may be 
lifted out of way for fueling or maintenance. 
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Uses Combination Clutch-Brake 
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Floating 


input—— Outer disc 


sprocket 





Inner disc 
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Stationary~ | 


Throw-out 
collar 


Pin 





























\ Abed 


Spacer moves \ 
inner disc 


Pressure 


plate Nylon balls 


Cam surface 


CLUTCH HOUSING CASTING rotates in ball 
race of cast steel flange. Engine is mounted 
directly on housing, drives clutch sprocket 
through chain drive. Outer disc of sprocket is 
mounted on nylon ball race, rotates independ- 
ently of clutch parts. In engaged position, four 
springs hold friction discs in contact with 


sprocket without spring-loading throw-out col- 


lar and throw-out bearing. To disengage, as in 
neutral, throw-out collar is rotated, causing cam 
surfaces to ride up on pins inside housing cover. 
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Cs Ring.gear 


Pinion gear 


Floating input sprocket 


x ‘Tees (fixed) 


Brake applied 


Brake applied 


Neutral 


engaged 


This drives pressure plate and inside disc to 
right, releasing pressure on friction material. 
Further rotation forces inner disc against fric- 
tion material bonded to housing wall, braking 
wheel. Drive from clutch counter shaft to wheel 
is through internal ring gear and pinion inside 
wheel hub. Clutch and brake control is pro- 
vided by three-position cam on handle lever 
shaft. It actuates throw-out collar rod through 
spring-loaded, lever-mounted cam follower. Re- 
leasing handle provides deadman control. 
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‘From Blueprint 
To Plastics Product 


gets it 
donel 


At Consolidated, 
we take the designer's 
concept and turn it into 
exciting, satisfying 
reality. 

Consolidated has 
always handled the 

tough jobs—the special 
jobs that ‘‘couldn’t be 











WHETHER YOU 


ioin wires 


BY HAND OR MACHINE... 


HERE’S A PROVEN WAY TO 


keep costs down and 
improve your product 


Priced as low or lower than 
ordinary connectors, they go on 
fast, last for the life of your 
product. No troubles! 

Specially formulated high-dielec- 
tric, high-strength ail-plastic 
shell is virtually immune to all 
moisture and chemical action. 
They stay “new” permanently! 


Smooth, precision-molded 

threads start easily, screw en 

without damage to even finest 

wire strands. Wires are locked 

on—can't fall off or shake loose! 

Scientific knurling is easy on fingers, fits snugly into 
Ideal standard driver shanks. Less fatigue, faster 
assembly line splices! 

Ample skirt protects splice, prevents shorts. 

Best insulation you can get! 

Only 5 sizes handle practically all appliance, fixture 
and smaller machinery needs. Approved for 300V and 600V 
(LO00V for fixtures). Less specification and 

stocking problems! 


NEW BROCHURE 

for design and production 
Gives new technical data for 
production and design men. 
Complete selector charts for 
all sizes of All-Plastic Con- 
nectors for all approved wire 
combinations. Also useful 
product information of ideal 
Wire-Nuts, Excel Porcelain 
Connectors and Wing -Nuts. 
Facts you should have on the 
industry's most complete line 
of wire connectors. Mail 


IDEAL INDUSTRIES, Inc. 

1443-G Park Avenue, Sycamore, Illinois 

Please send [] new brochure on All-Piastic Connectors; 
() Free Sample Assortment 


Name__ 





EE Sa 
(WE Se Se ae 
City Zone idle aniininicniindiintiniees 


Sold Through America’s Leading Distributors 
IN CANADA: IRVING SMITH, Ltd., Montreal 
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... MECHANICAL 


Mobile-Head Drive Cuts Weight, 


G. B. Bernard, Correspondent in France 


The tool head slides with a vertical upright in a 
milling machine, instead of being fixed on a con- 
ventional bed console. In turn, the upright moves 
in the ways of a compact “knee” which slides fore 
and aft in the bed proper. Worktable movement is 
from right to left, sliding directly on the bed. This 
design offers advantages of bed-type machines with 
performance of horizontal millers. 

Because the various slideways almost intersect, 
resulting in concentration of masses, cutting stresses 
are absorbed in short paths. The upright head con- 
tains spindle gear box and carries driving moto1 
and brake. Torque is transmitted through a very 
short, extremely rigid shaft. The feed box fixed to 


Longitudinal stops 
\ 
Ropidetroverse 
and power-feed 


Vertical feed 





Longitudinal teed 


Transverse feed 





_—- Upright 


_-+ Neutral line 























the bed drives table and knee by similar short 
shafts, with very small elastic deflection. Even high 
feed milling jobs are claimed to produce no chatter. 
Automatic feed stops with an accuracy of about 
0.0004 inch. 

Great rigidity of the machine has allowed re- 
placement of expensive numerical program control 
by a simpler system of mechanical stops acting on 
subminiature end switches. Program is introduced 
by inserting jacks in a plain-language program 
board capable of 24 sequential phases. 

Two types of millers are on the market. These 
new machines were developed by SOMUA Co., | 


bis rue Danielle Casanova, St. Denis, Seine, France 








Neutral line 
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REDESIGN 


CONVENTIONAL DESIGN 


NEUTRAL LINE of machine is much shorter than normal. Deflections and play 
give small relative displacement and great accuracy between cutter and part. 
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Increases Rigidity of Programmed Miller 


O O)nNilling reaction Milling reaction Upright 





Upright slides 
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Upright slides 


























Mobile parts weight 


























VERTICAL REACTION HORIZONTAL REACTION 
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Longitudinal stops 


Sequence diagram 


” 
Transverse stops 


Transverse © n 
movement 


eae 


Horizontal movement 
i a erates 


Milling cutter 


DETAIL of a bidimensional program with stop setting. Broken line is for slow 
motion, solid line for quick motion. Circle is start, arrow shows eperation stop. 
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Fake ricas. MILL- 
ING REACTION is 
transmitted directly to 
slides. 
weight 

base- 


knee 
mobile 


vertical 
Small 

is centered on 
plate, seating on foun- 
dation. Horizontal mill- 
ing reaction is close to 
upright slides which 
are almost at table 


level. 
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Fasson Self-Adhesive 
Nameplates 
Improve Appearance, 
Last Longer... 


Silk-screened and embossed on Fasson’s gleaming, metal- 
lized Mylar*-Vinyl, this Snap-on Tool nameplate won’t 
tarnish, resists scratches and wipes free of grease and 
oil easily. 


“The new Fasson nameplate is much more attractive 
than the original paper-base nameplate, even though. 
the original was produced in two colors, whereas the 
Fasson material is produced only in black on silver,” 
says George A. Smith, Advertising Manager of Snap-on 
Tools Corporation. 


Fasson’s many nameplate and decorative trim materials 
cost much less than metal nameplates, and go on in 
seconds without screws, clips or messy glues . . . because 
they’re self-adhesive. 


* Mylar is a DuPont Polyester Film 


Send for free samples and literature 


* Fasson 
Products 


An Avery Company 
Dept. C, 250 Chester Street, Painesville, Ohio 
Makers of self-adhesive papers ° foils « films * for converters 


fasson 
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“JOB-SUITED”’ 


ACCELERATIONS... 


for 
high speed 
indexing and 
precision CAMS 


THE FERGUSON DRIVE 
“does what no other indexing device can do.” 


UNIVERSAL SYSTEM OF CAM DESIGN THEORY PRE-SELECTS 
ACCELERATION ACCORDING TO THE MOTION NEEDED 


for: HIGH SPEEDS, LOW INERTIA 


Low maximum 
acceleration 





for: LOW SPEEDS, HIGH INERTIA 
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for: CONSTANT VELOCITY, SMALLER CAMS 
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Three basic acceleration characteristics employed as dictated by the application 


Dynamic design becomes increasingly critical as produc- 
tion machinery attains higher speeds. For this reason 
Ferguson Machine employs the “ Universal System of Cam 
Design Theory” which utilizes the type of cam and 
acceleration configuration calculated to provide the 
best combination of operating characteristics for the 
motion desired. 


A pre-selected configuration of the plot of Acceleration 
vs. Time is utilized for designing indexing mech- 
anisms, plate, barrel and groove cams and index tables. 
Cam problems involving unequal times for acceleration 
and deceleration; compensation for external forces other 
than inertia; resilient driven members; matching of 
velocities and low input torque or low impact and 
centrifugal force requirements are thus taken into 
consideration and solved. 


Movement Time is easily proportioned between Ac- 
celeration Time and Deceleration Time and, 
when necessary, Constant Velocity Time. 
Established tables based on unity displacement result 
in design flexibility which facilitates compensation for 
non-dynamic forces; minimizes vibratory action by con- 


sidering special characteristics of the inertia load; pro- 
vides constant velocity periods, etc. 


**Job-Suiting” the acceleration characteristic, the only 
major improvement in the practical application of cams 
since configuration development itself, is a service much 
appreciated by Ferguson’s customers. You, too, are 
invited to benefit by the special knowledge Ferguson 
has accumulated in the field of cam design . . . Send us 
the facts about any problem related to cam and machine 
dynamics . . . There’s no obligation. 


WRITE FOR FREE CATALOG NO. 160—Get full engi- 
neering data on the latest in high speed indexing mech- 
anisms, index tables and in-line machine bases. Standard 
designs employ ‘‘Job-Suited”’ accelerations for your 
application. 


FERGUSON 


MACHINE COMPANY 


A Division of Universal Match Corporation 


7818 Maplewood Court ° St. Louis 17, Missouri 
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IDEAS ...MECHANICAL 


Metering Valve Regulates 


Paul R. Taylor, Associate Editor 


A gasoline pump nozzle spout automatically 
shuts off after delivery of a preselected number 
of gallons or “dollars’ worth”. 

As gasoline is delivered to the automobile, 
flow is also diverted through a small opening 
into a reservoir tank. Flow into this tank is 
regulated by a metering valve controlling the 
opening. (The greater the number of gallons to 
be delivered, the smaller the opening.) When 
the reservoir is filled, a siphon loop directs the 
flow into a flood-valve assembly, tripping a vac- 
uum shutoff already present on standard nozzles. 

Shutoff occurs a fraction of a gallon before 
three, four, seven or ten gallons, or at filled. 
After shutoff, final filling of the undelivered 
fraction is accomplished manually, using the 
pump meter as an exact indicator. As a safety 
precaution, the flow of gasoline is shut off when 
the tank becomes filled, regardless of dial set- 
ting. 

Reservoir will empty gasoline into the auto- 
mobile tank after shutoff occurs or will drain 
through a check valve when nozzle is placed back 
on pump. 

Overage (when an attendant sets an automatic 
nozzle and then forgets to shut it off) is elimin- 
ated. The “Dial-a-Gallon SPOUT” interchanges 
with the standard spout on an automatic nozzle, 
and was developed by Ideas, Inc., Laramie, Wyo. 


DESIGN NEWS—JULY 21, 1961 





Gasoline Delivery from Pump Nozzle 


Check valve 


* Siphon loop 
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Reservoir 
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RESERVOIR TANK in automatic pump nozzle fills 
through tiny opening offset from metering valve. Arrows 
show direction of flow into reservoir. Dial setting regu- 
lates size of opening to control rate of flow. Check valve 
bleeds off gasoline from reservoir tank when nozzle is 


placed back on pump. 
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Pump packings of asbestos and TEFLON TFE eliminated 





TEFLON 


retightening...replacement...shaft damage 


CAN YOU AFFORD NOT 
TO USE TEFLON? 


Packings made with TEFLON are your 
logical and most economical choice when- 
ever severe environmental conditions are 
encountered, AND in all cases when you 
want — 
. . greatly reduced packing maintenance 

. reduction of replacement costs 

. reduced cylinder and shaft wear 

. greater standardization with reduced 
packing inventories 
. . . the competitive advantage of quality 
and dependability 
If any of these considerations are im- 
portant to your design, the choice of any 
other kind of packing material might well 
be wasteful. 


eT TrsegeRe TrartAwee -eGceRe Cet rt es Ss i.twe eee 


Asbestos impregnated with a Du Pont TEFLON TFE-fluorocarbon resin 
is the packing material used in the condensate pump shown above. 
This centrifugal pump operates at 3500 rpm, returns condensate—water 
at 110°F. to 175°F.—to a de-aerating tower. It operates with a —9-ft. 
suction to a 45 psi head. Before packings made with TEFLON were in- 
stalled, packings required retightening five times per year, replacement 
once a year. The new packings have been in service over five years ... 
have needed no maintenance . .. and have eliminated the danger of scor- 
ing and abrasion resulting from squeeze-out of conventional additives. 

Under more severe service conditions, TEFLON resins are often the 
only answer. These materials are inert to virtually all chemicals and 
solvents, at temperatures from —450°F. to 500°F. 

Consult your supplier about the many constructions available in 
packings made with TEFLON. Write for the new booklets: ‘‘Packings 
for Valves and Pumps” and “Designing with TerLon’’. Address E. I. 
du Pont de Nemours & Co. (Inc.), Dept. DN-721, Room 2507T, Nemours 
Building, Wilmington 98, Delaware. In Canada: Du Pont of Canada 
Limited, P. O. Box 660, Montreal, Quebec. 


TEFLON is Du Pont’s registered trade- 
mark for its family of fluorocarbon res- 


Y e i PA ~ ins, including TFE (tetrafluoroethylene) 
resins and FEP (fluorinated ethylene 


FLUOROCARBON RESINS propylene) resins. 
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IDEAS ...MECHANICAL 


The only 
true measure of Clutch Eases Shifting of 


: ? Lars G. Soderholm, Midwest Editor 

eye e \ dry-type clutch is mounted between a new 

; four-speed truck transmission and a torque con 
verter to allow shifting while the truck is in mo- 


In large ore-carrying trucks with a convention 
; al three-stage torque converter, the driver had to 

IC Installed Cost not the oii 
select the gear ratio in advance; once the truck 


% initial cost of eyelets, but : é é 4 : 
the total cost when the eve was in motion, he had to stick with it. An error 
lets have been installed in in gear selection required the truck to be 
your product 


brought to a full stop before a gear shift could be 
attempted. The problem in shifting was caused 
by “windmilling” of the torque converter and to 


and here’s JUST ONE 
of the ways UNITED 
helps you cut IC: 


TOO LING COsTS With United’s system of standardized eyelet 
sizes, only 7 sets of tools are required for all 65 
eyelets. One tool can set up to 12 different 
REDUCED Ur TO 90%! lengths of the same diameter! Initial tooling 
costs are greatly reduced . . . and the high qual- 
ity and long life of United’s setting tools keep 
replacement costs to a minimum as well. Where 
special eyeleting jobs call for special tooling, 
the ready availability of United’s complete tool 
engineering service wiJl help you save time and 
money. Savings in all these areas can help you 
cut your total tooling costs up to 90%! 


for all the dollar-saving facts . .. that show how United can help you cut In- 
stalled Costs through lower tooling costs (and 
through lower engineering, down-time and tool 


acquisition costs), ask for your free copy of 
‘Eyelets and Price Buying.’’ Simply phone the 
United office in your area or write direct to Fas. 
tener Division, United Shoe Machinery Corpo- 
ration, 1755 River Road, Shelton, Connecticut. 


© f~ United Eyelets ®&v 


Fastener Division UNITED SHOE MACHINERY CORPORATION Shelton, Connecticut 


700-hp 4-spe 
ransmiss 


SRANCHES: ATLANTA, GA. ® CHICAGO, ILL. © CINCINNATI, CLEVELAND AND COLUMBUS, OHIO * DALLAS, TEXAS * HARRISBURG, PA. © JOHNSON CITY. N.Y. © LOS ANGELES, 
CALIF, *© LYNCHBURG, VA. * MILWAUKEE, WISC. © NASHVILLE, TENN, *© NEW YORK, N.Y. © PHILADELPHIA, PA. * ROCHESTER, N.Y. © $T. LOUIS, MO, 
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700-HP Truck Transmission 


es eo em S vai 5 pea 
FOUR-SPEED uses dry-type clutch 
placed between torque converter and transmission. Clutch 
actuation frees transmission from torque converter and 


makes gear shifts possible while vehicle is moving. 


the high inertia forces present in the heavy ma- 
chinery. 


Io overcome these disadvantages, a truck 
manufacturer introduced his new fou speed 
transmission with a manually operated clutch 
placed between the torque converter and the 
transmission. Now when the driver decides he 
has to shift gears on the move, he disengages the 
clutch to disconnect the transmission from the 
torque converter. Then, with the help of a 
countershaft brake, he has a chance to select 
another gear ratio, re-engage the clutch and 
resume work—all without stopping the truck. 

Ihe arrangement, capable of handling up to 
1740 lb-ft of engine torque, is currently being 
used on the 70-EDT Truck made by the KW- 
Dart Truck Co., Kansas City, Mo. 
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there are always 
good reasons for 
designing it 1n 
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Vacuum formed—another AviSun first! The Reg-U- 
Temp Personal Sitz Bath (patented), manufactured 
by Harlan M. Buck, Inc.,, is the first commercial 
application of vacuum formed polypropylene. Vacu- 
um formed by Speck Plastics from CAMPCO sheet 


in this Sitz Bath 
/ 


it's toughness: 


Only polypropylene has the stamina to 
meet this tough hospital requirement. It 
can be autoclaved at 250° F. Shrugs off 
soap solutions, cleaning compounds or 
alcohol. Light-weight, yet resists rough 
handling or dropping. Smooth, easy-to- 
clean surface—warm and pleasant to the 
touch. Low cost—makes “personal” sitz 
bath possible—multiplies hospital sitz 
bath facilities. 


Polypropylene makes better products at lower 
cost. No other material has this combination 


of properties: 
1. Heat Resistance 
2. Toughness 
3. Chemical Resistance 


4. Economy 


AviSun’s technical 
specialists will gladly 
assist you with spe- 
cific applications— 
write, or phone 
LOcust 8-5520. 


AVISUN 


*a trademark of AviSun.Corp 


po-c-rnrrr 


Mail coupon for technical information 
AVISUN CORPORATION 

Dept. 455, i345 Chestnut St 

Philadelphia 7, Pa 

Send me Booklet AP-601 covering full techni- 
cal information on AviSun Polypropylene. 


(Please Print) 
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ideas described in this department are in various 
stages of development and may be at any point 
from “initial concept’’ to ‘‘patented"’. 























AVAILABLE 








Speed Reducer 

















This high-reduction unit uses simple spur 


gears and is relatively inexpensive to con- 
: ; struct. Gear tolerances are not critical and 


| tooth loading is low. The unit may be pro 
| 














duced with ratios of 10:1 upward. Rotation 
output of the unit may be in either direction 
/ Counter-balance slugs Would like to contact interested parties. 
Z Write IM 520, Idea Mart, Desicn News, 
3375 S. Bannock, Englewood, Colo. 


For greater precision... better machining, in less time 


LET WELLS SHELL MOLD YOUR CASTINGS 


« GRAY IRON + ALLOYED IRON « DUCTILE IRON « NI-RESIST + NI-HARD 


Sat ae Advantages of Shell Molding 


EXCEPTIONAL DIMENSIONAL ACCURACY. Much closer toler- 
ances can be maintained. Plus or minus 0.005 per inch is possible. 


ATTRACTIVE FINISH. The casting surface is smooth enough to 
eliminate finishing in most applications. Paint or other finishes can be 
applied directly to castings with little or no preparation. 
EXCELLENT MACHINASBILITY. Cuts machining time by elimination 
aoe é , (C : of moisture normally found in conventional molding. 
Less Friction ¢ Forever Shelf Life © Use a\ \/ SES ee 13 ACCURATE SURFACE CONTOURS. Sharp detail of intricately de- 
On Any Fluid or Gas to 450°F © No Electrolytic } LS fhe Bog is signed castings is readily obtainable. 


Corrosion ¢ Non-Contaminating .. . yo Kk ae a FEWER DEFECTIVE CASTINGS. Casting defects caused by con- 


a erage , #8 Pn Ee ih > f fined gases in the mold are considerably reduced by the high permeability 
and in many cases it is less expensive ia Te: es of the shell mold. 


than outdated materials —-_—— fe ae 5 In addition to shell molding facilities, Wells operates a complete, 
383 sizes of Stock Molds available for Halogen Vee Ring \” ( \SaP Z versatile, modern foundry equipped to produce quality castings by the 
Packing for Valves * pumps cylinders * mixers wo jy = regular sand molding and CO, molding processes in production quantities. 


Write for descriptive booklet. 
Write for your catalog. 


IF IT’S WELLS CAST— 


Sy = Vin Ae IT’S “CASTWELL” 


ee ane eee WELLS MANUFACTURING COMPANY 
9960 Pacific Ave. Franklin Park, ll. 866 Macth 
“Engineers and manufacturers— 


TEFLON* Products” 


Austin Avenue Skokie, Illinois (Chicago suburb) Phone: INdependence 3-5050 


"DuPont T.M. 
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NOW - another FIRST by the 


Originator of Eddy-Current Equipment 


AVAILABLE 


Street Light Improvement 


We have developed a product which is a basic improve 
ment to street lights and similar illumination means. The 
device employs a lens of moderate precision rather than 
one of high precision. In some instances a plane or concave 
mirror will be required. All elements are readily available 
commercially. The addition of the device enables the 
street light to fulfill new function without interfering 
with the main purpose of the light, which is to illuminate 
the street. The unit is adaptable to old as well as new 
lighting fixtures 


A patent search reveals that the device makes a signifi 


cant contribution over the prior art. We presently have 
a patent pending. Model 905 


We seek a connection with a firm which has established 


o k 
distribution channels in the street lighting and related Ajusto-Spede 


fields. Write IM 521, Idea Mart, Design News, 3375 § 
Bannock, Englewood, Colo Drive 


Red tint indicates 
output member 


AVAILABLE 
Extends Capacity Range to 15 HP 
in the Popular Quill-Type Design 


Shock Absorbers for Cranes 


This hydraulic shock absorbing cylinder is designed to 
damp oscillations during start or stop of heavy loads, and 


more particularly for carefully lowering a load into place — 
The cylinder may hang vertically or horizontally. The The addition of the new model ACM-905 to the famous Check these 
latter arrangement avoids loss of head room. The unit is ACM-903 and ACM-904 lines of Dynamatic Ajusto-Spede ¥ ® 
patented and patent license is available. Write IM 522 Dives mak the desi he feat ‘D ti Q iIll-Type Ajusto-Spede 
Idea Mart, DesicN News, 3375 $. Bannock, Englewood s es the desirable features of Uynamatic \uill- 1 yp 


Colo design available for many new applications. Advantages 


Dynamatic Ajusto-Spede Drives provide controlled adjustable 


* intinitely adjustable speed 
speed from an AC power source. Standard control features 


: : . i from AC power 
include on-off clutch control, infinite speed adjustment, con- 


stant speed regulation, and jogging. Any of a variety of special * Simplitied construction 
features may be easily and economically added to the standard * Compact design 


control. 
* Wide speed range 
All Quill-Type models are available with either eddy-current, 


Dyna-torQ, or fail-safe brakes. * Remote control 


* Stationary field coils 





An Ajusto-Spede Drive, a control unit (either electron tube or 
transistorized magnetic amplifier), and a push-button station * Excellent performance 
comprise a compact, easily installed, low-cost drive package. characteristics 


perl slelelsl ' 
8 
W362) 2\2) 2) ele) 
ay 
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Send for Illustrated Descriptive Literature 
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- DYNAMATIC DIVISION 
MANUFACTURING COMPANY 
3122 FOURTEENTH AVENUE ¢ KENOSHA, WISCONSIN 
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Apply Garlock 5875 Teflon-impregnated LATTICE BRAID 
Packings ** to centrifugal and rotary pump shofts, valve 
stems and expansion joints, and reciprocating rods, rams, and 


plungers... 


ENGINEERED 
TEFLON’ 
PRODUCTS 


Exclusive Garlock manufacturing technique cre- 

ates unique properties in Teflon-impregnated 

LATTICE BRAID Packings. The use of pre- 

sintered Teflon powder gives new, low cost Garlock 

5875 LATTICE BRAID¢t Packing greater stability under 
temperature changes and outstanding resistance to glazing. 
The pre-sintered Teflon powder on the white asbestos 
yarn does not absorb water; hence, there is no “wicking”’ 
action, and minimum axial swell. The ground particles 
of Teflon form millions of bearing points on the packing 
surface . . . effectively reduce friction and wear... once 
installed, retightening or adjustments are rarely, if ever, 
necessary. Garlock 5875 LATTICE BRAID Packing 
contains over 30% Teflon by actual weight—affords 
excellent resistance to moderately destructive and cor- 
rosive acids and caustics from —90°F to +500°F. 


Costs no more than regular packing. Garlock 5875 LAT- 
TICE BRAID Packing sells for almost 40% less than 
other Teflon packings in use today. At this price, you 
can enjoy all the new features of 5875 plus the advan- 


@ premium packing at regular packing prices. 


**Patent applied for 


tages of LATTICE BRAID construction: 

completely integrated structure for greater 

strength, longer life, more flexibility and lower 

maintenance cost. No single outer braid or cover to 

wear through. Garlock 5875 LATTICE BRAID holds to- 

gether without disintegrating, wears far beyond ordinary 
packings. 


Enjoy fast delivery from warehouse stock. Garlock 5875 
Packing is immediately available in sizes from 4” 
through 1” in either spool or reel form to meet your 
specific needs. Call your local Garlock representative at 
the nearest of the 26 Garlock sales offices and warehouses 
throughout the U. S. and Canada. Or, write for Catalog 
AD-185, Garlock Inc., Palmyra, New York. 


Canadian Div.: Garlock of Canada Ltd. Plastics Div.: United 
States Gasket Company. Order from the complete line of 
quality Garlock products . . . Packings, Gaskets, Seals, 
Molded and Extruded Rubber, Plastic Stock and Parts. 


*DuPont Trademark for TFE Fluorocarbon Resin tRegistered Trademark 


PATENTS 


Pump Tester 


Italian Patent 604,912; 


Fluid ejected during one delivery of a pump 
under test is fed to an adjustable, calibrated 
hydraulic accumulator. The pump is tested by 
varying accumulator until 


capacity pressure 


reaches a predetermined value. Inversely, ac- 
cumulator capacity can be fixed to adjust pump 
components for a required delivery. 

A cylindrical extension of the accumulator 
houses a spring-loaded piston whose stroke is 
limited by an adjustable threaded rod with grad- 
uated head. A_ spring-controlled drain valve 
opens when internal pressure reaches a preset 
value. Springs of different loads control three 


Chain Block 
With Changeable Ratios 


Japanese Patent 236,546; F. Narakanis, Hokkaido, Japan 





Pinion shaft 
Sprocketwheel 3 

















Ratchet 
handle 





Sprocket wheel! Loadchain 


Sprocket wheel 2 A) 
uU 


This patented chain-block unit provides several 
ratios with few component parts. As shown in 
the illustration, sprocket wheels 1 and 2 are 
integral and slidable into the interior of sprocket 
wheel 3. The load chain is endless and routed 
through a pair of sprocket wheels such as | and 
2, 2 and 3 or 3 and 1. The number of teeth of the 
sprocket wheels is 12, 10 and 16 on sprockets I, 
2 and 3, respectively. 

The shifting of center of gravity by changing 
combinations of sprocket wheels is offset by the 








GA RL O CK 
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load hook, which can be rotated 180 deg. 


oper eS se 





co Rabotti, Italy 


Graduated head 





Adjustable rod Spring 


Hydraulic accumulator 





First contactor 





Third contactor 


Warning lamps 











Relay —< 


























Power supply 
wn 


electric contactors in the accumulator. Highest 
load is on the drain-valve spring. The first con- 
tactor energizes a time-delay relay corresponding 
to the time for one pump delivery. Second and 
third contactors, each operating a warning light, 
are controlled by the relay. 

Fluid entering the accumulator switches the 
relay contactor on. If the second circuit is 
switched on while the third remains open, the 
accumulator is on its balance point. A reading 
can be taken from the calibrated scale. Higher 
pressure switches on both lamps, indicating ac- 
cumulator capacity, must be increased by adjust- 
ing the graduated head. If pressure is lower than 
rated accumulator capacity, no warning lamp is 
on. False signals caused by subsequent deliveries 
are avoided by the relay control, which opens 
both warning circuits at the delay-time end. The 
accumulator capacity is then decreased to the 


balance point before a reading is taken. 
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rom K&E 


the Complete Line on Polyester Film 
and every film with “engineered”’ drafting surface 


Only K&E offers you all the film-based 
media for your drafting and reproduc- 
tion needs, and they're all working 
products, designed to permit additions 
or deletions. he same engineered 
drafting surface throughout enables you 
to standardize on drafting techniques, 
and the same base throughout means 
constant behavior characteristics under 
exposure to light, heat, moisture, etc. 


1. HERCULENE® — the unchallenged 
leader among drafting films, with better 
than ever working properties for pencil, 
ink, and typing. Now with a choice of 
specialized writing mates: Duralar plas- 
tic pencils render tracings that are com- 
pletely washable in soap and water... 
new Ruwe pencils have all the fine 
“feel” of graphite, yet resist smudging 
better than graphite on regular paper. 


Kee 


KEUFFEL & ESSER CoO. 


NEW YORK + HOBOKEN, N. J. * PHILADELPHIA + DETROIT 


2. PHOTACT® — the photographic 
second original on film that can be 
processed with regular paper developer. 
Image lines can be manually erased, too 
(no eradicators needed). Underneath 
—an excellent drafting surface for 
changes or additions in pencil, ink or 
typing. Available in three film types: 
Contact, Direct Positive, and Projection. 
3. DUPRO® — for ink-like second orig- 
inals that can serve as working copies. 
Image lines are smudge-proof, with ap- 
pearance and permanence of photog- 
raphy, yet are easily removed with soft 
vinyl eraser. For additions or changes 
in pencil, ink or typing: a perfectly bal- 
anced drafting surface underneath. An- 
other advantage: wash-off emulsion 
permits processing in room light — no 
darkroom needed. 


4. HELIOS® — for intermediates of ex- 
ceptional ruggedness, produced easily, 
quickly, and at low cost by the standard 
dry diazo process. Mechanical erasure 
removes image lines (no eradicators 
needed); engineered drafting surface 
on the reverse side. Unsurpassed line 
density and background clarity — black 
line or sepia. 


5. STABILENE® — the re-stabilized 
drafting medium with unsurpassed 
dimensional stability. Ideal for highly 
precise work, like the preparation of 
multi-color maps, printed circuitry, loft- 
ing layouts, tools and templates, etc. 
Available with more than 20 types of 
surfaces—-for pencil and ink work, scrib- 
ing, peeling, stripping, and a variety of 
reproduction methods. 

For more information on any of 
these popular K&E polyester-base films, 
simply mail the coupon below. 


KEUFFEL & ESSER CO., Dept. DN-7 Hoboken, N. J. 


Gentlemen: 


Please send me your new brochure titled “Complete Line on Polyester Film.” 


Name & Title: a 





Company & Address: __ 





CHICAGO + MILWAUKEE « ST. LOUIS » DALLAS + DENVER 


SAN FRANCISCO + LOS ANGELES + SEATTLE + MONTREAL 
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MINIATURE: 
12 HP Oeb-€e445 motor 


COMPRESSOR AND VACUUM PUMPS 


A dependable source of oil-free compressed air in a unit 
that fits in the palm of your hand! B&G 1/12 H.P. Oil-less 
Air Compressors and.Vacuum Pumps have infinite applica- 
tions for process agitation, instrument control and motive 
power. 


Free air delivered by this compressor far exceeds that of 
any current design of the same horsepower. It is capable of 
continuous operation at pressures up to 65 psi. 

No chance of oil-spoiled work—not a drop of oil can be 
found in this compact, lightweight.cempressor. Motor and 
compressor are permanently gréase-packed...carbon- 
graphite piston rings and skirts operate for years without 
injury to the cylinder walls. Since the cylinders are not oil 
lubricated, air is always oil-free—no oil separator needed — 
no costly lubrication maintenance. 


BaG Oil-less Compressors 
are available in 58 dei 
send for literature. 


MODEL LV 


VACUUM PUMP PERFORMANCE 
VACUUM-INCHES OF Hg 


MODEL LC 





CFM-FREE AIR 
CFM- FREE AIR 


«0 
PSIG 


AVERAGE FREE AIR DELIVERY AT VARIOUS PRESSURES 
M=\ Océ-Geas 
= 
Wig) AIR COMPRESSORS 
yw) BELL a GOSSETT COMPANY 
Dept. GS-18, Morton Grove, Illinois 
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PATENTS 


Universal Joint 


Donald P 
Detroit, Mich 


l §. Patent 2,978,886; assignor to 


General Motors Corp., 


Marquis, 


Chis patented design embodies a double Carden- 
type universal-joint with ball and socket connec 
tion between yoke members. The ball and socket 
connection is designed to take up wear. 

One yoke member is integral with the socket 
portion. The other yoke member is used in con 
junction with a clamping portion, which contains 
the ball member. The usual trunnion and bear- 
ing assemblies are secured in the yoke members. 

To connect the two yoke members, an H-shaped 
member has four flanges to receive the four bear- 
ing cups. The central opening in the cross-section 
of the connecting member provides room for an- 
gular movement of the ball and socket connec- 
tion. The two portions of the socket block are 
slidable in a tubular extension in one yoke and 
are held in engagement with the ball member by 
a spring. The spring biases the blocks to compen- 
sate for wear. The center of the ball is midway 
between the yoke members. 














Connector 


Clamp portion 











fabric 
impregnated 
V-RING 
sets 


ii 


CUP PACKINGS 


[a 


HOMOGENEOUS 
CUP PACKINGS 


L 


FLANGE PACKINGS 


«oe IN’: ELASTOMERS 
TO SUIT THE 
APPLICATION.... 


Periflex has assumed a leading 
position in packing design and 
development. Latest contribution 
to better reciprocating sealing tech- 
niques: Famous Periflex lip-action 
\V-ring sets are now made available 


K 


V-RING SETS 


Leff—Periflex pressure rings preload 
the packing. Give lip-action that 
seals at all pressures with minimum 
interference. Right ~Extrusion-proof 
‘‘phenol-fab’’ adaptors. Reduce 
cavity machining costs. 


fs 


HOMOCENEOUS 
U" PACKINGS 


in a variety of elastomers, assuring 
best performance for a wide range 
of hydraulic- media. Write: for re- 
print of the informative article from 
Hydraulics & Pneumatics magazine, 
“Elastomers For Hydraulic Pack- 
ings”, written by our Technical 
Director. 


Periflex- Inc. Le 


HAZEL PARK MICHIGAN 


718 
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The following list compiled from recent issues of the 
Patent Gazette gives you increased coverage of new 
patents whose details may be useful to product and 
machine designers. Copies may be obtained from the 
U. S$. Commissioner of Patents, Washington, D. C. The 
price is 25¢ each. 











HYDRAULIC TRANSMISSION WITH LOW-SPEED 
SLIP COMPENSATION 

U S$ Patent 2,983,101; Ransom Tyler, assignor to The 
Oilgear Co., Milwaukee, Wis 


UNIVERSAL JOINT 
U S$ Patent 2,983,119; Earl W. Glover, assignor to General 
Votors Corp., Detroit, Mich 


ROLLER SPLINE 
U S§ Patent 2,983,120; Robert L. White, assignor to Gen 
eral Motors Corp , Detroit, Mich 


FLUID-PUMP CONTROL MECHANISM 
U § Patent 2,983,153; Joseph Zubaty, assignor to General 
Votors Corp., Detroit, Mich 


VARIABLE-DIAMETER PULLEY 
U S Patent 2,983,157; Laszlo Z. Pokorny, assignor to Gen 
eral Motors Corp., Detroit, Mich 


SHEET FASTENER 


Ul’ S Patent 2,983,181; Roger W. Sholle, assignor to Nel 
son Stud Welding Div., Gregory Industries, Inc., Lorain, 
Ohio 


FLUID-PRESSURE REGULATING VALVE 
U S Patent 2,983,280; Richard L. Maison, Los Angeles, 


Calif 


PRESSURE-CHANGE RESPONSIVE DEVICE 
U S Patent 2,983,287; Robert C. Keetch, assignor to Gen 


eral Motors Corp., Detroit, Mich 


MAGNETIC CLUTCH 
U S Patent 2,983,349; William H. Meiklejohn, assignor to 
General Electric Co., New York 


INDEXING DEVICE 
U S$ Patent 2,983,353; John B. Vilmerding, assignor to 
Ingersoll-Rand Co., New York, N. Y. 


SELF-SEALING PIPE COUPLING 


U S§ Patent 2,983,526; John C. Abbey and Richard A 
Buseth, assignors to Aeroquip Corp., Jackson, Mich 


ROTARY JOINT 
U § Patent~ 2,983,528; Wallace E. Steidle, Huntington, 
N. Y 


SHAFT SEAL 
U § Patent 2,983,530; Arthur W. Gaubatz, assignor to 
General Motors Corp., Detroit, Mich 
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S 4 & 
imagineering the bold new look at Screw & Bolt that says 


‘infinite design capability.” Imagination, coupled with engineering, 
have led to endless new product design developments in fasteners and 
other threaded parts Mi Need a new design fastener or threaded part 
where standard shelf items just won’t fit? Clip this ad to your letterhead 
and Screw & Bolt’s sales engineers will put imagineering to work for you. 


VMA 9397 


SCREW AND BOLT CORPORATION 


OF AMERICA .- P.o. BOX 1708, PITTSBURGH 30, PA. 
Plants: Pittsburgh, Pa. Gary, Ind. Southington, Conn. Norristown, Pa.» Warehouses: Portland, Ore. Denver, Colo. Atlanta Ga 


Imagineering... for greater fastener progress 
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HORIZONTAL LABELS Po 
DESIGN IDEAS 


A> 


ELECTRICAL 


i 


nan 
“a 


Thermistors Sense Remote Temperatures — 


Edward W. Schrader, Western Editor 


~ 
~ 


- rDbo-samn< 
O—H 


— 
> 
- 


Thermometer 


Vent auto on 


rma 
Orno>r re 


Auto clock 
switch 


2nd stage 


HORIZONTAL LABELS 550 e228 


Ist stage 
heat 


Fine temp adj T 
Cool heat off 


INTRODUCING DYMO’S’ | [= = 
NEW VERTICAL/ == ” 
HORIZONTAL KIT = &. 





’ a lement 
Air-conditioning panel — 


With the Dymo horizontal /vertical Tape- Wettthernener nate 

writer* Kit you can make professional 

raised-letter labels that read across... | eee | . . 

or up and down... and save $5.10 Of | verconecion beivcen temperatarerensing clemente, wall Sais ds tabes eieiaeh teams octal uate ec 
the combination price. The self-sticking thermostat and air-conditioning panel. Integral clock- perature setting and. takes control away from time clock 
plastic tape labels are made right now timer provides automatic changeover from high (normal) for nonautomatic. operation. 
on-the-spot...any legend, any length. 
Identify equipment, switches, conduits, eo camue 


files...indoors or outdoors... anything sensing: 
« 


Microamp 


and everything! Write or wire for infor- pearson 
mation ...or a personal demonstration: « 
M-2 Tapewriter horizontal /vertical Spe- cee pe 
cial Kit price: $42.95. Same savings MATIC shows four- oS 


position rotary switch 


apply to M-2C, M-3 Kits. for selection of ther- Full-wove 


bridge 


*Trademark of Dymo Industries, Inc. mistor element to be — 
Dept. DN-7, 2950 7th St. * Berkeley 10, Calif. read on temperature 


indicator. Electrical 
system avoids capil- 
lary sensors and of- 
fers two-wire control 
circuit for easy in Bridge excitation 


ati adjustment 
stallation. 24v a-c 


60-cycle 


ohn ~ 
COO 
NS5v a-c 
60-cycle 
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for Home Control Panel 


CENTRAL PANEL includes barometer and hygrometer. 
Lower portion of panel may be wired for indicating 
lights to pinpoint system functions or malfunctions. De- 
sign offers choice of signals to be displayed: filter clogged, 
heat failure, cool failure, auxiliary heat, gas pilot out, 
compressor reset, oil burner reset or vent. 


A single control station for home or commercial 
installation electrically monitors temperatures at 
four remote locations. The panel also includes 
the controls for two-stage heating and cooling. 

The system is designed to control any type ol 
heating and cooling system including heat 
pumps and air conditioners. Remote tempera- 
ture-sensing elements are thermistors. Any one ol 
four stations may be selected by the temperature 
indicator switch. This would usually include at 
least one indoor and an outdoor temperature 
indicator. 

Temperature display is by means of a micro- 
ampmeter graduated in degrees F. It measures 
the error signal in a Wheatstone bridge circuit. 
A full-wave bridge rectifier supplies excitation 
for the circuit at 24v d-c. Electrical leads may 
extend up to 80 ft from the control center. 

The control panel operates with a separately 
mounted wall thermostat which includes both 
heating and cooling thermostatic switches. When 
the thermostats trip, they energize relays to 
operate the heating or cooling systems. Ther- 
mostat settings may be adjusted up to three deg 
on either side of the normal setting. 

The Thermoramic Center is a design of Gen- 
eral Controls Co., Glendale, Calif. Zierhut/ Ved 
der/Shimano, Van Nuys, Calif., were consultants 
lor appearance design of the control panel. 
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DeVlieg selects 


Bendix Elmag’ clutches 


for trouble-free operation, flexibility 


The Bendix Elmag (electromagnetic) friction and tooth 
type clutches are simple, compact, and easy to install. 
They have no external shafting mechanism; deliver 
greater torque than mechanical clutches of the same size. 


“‘We’ve standardized on Bendix Elmag multiple disc 
clutches in ‘the bar feed assemblies of our series ‘H’ 
Spiramatic Jigmils® for some very good reasons,” says 
Mr. Richard Jerue, DeVlieg Vice President in Charge 
of Engineering. ‘““The Elmag has always given us 
smooth, trouble-free performance. And its simplicity 
gives us flexibility in locating the control where it will 
be handiest for the operator. The clutch’s compactness 
also permits easy shielding for added protection.”’ Tape- 
controlled DeVlieg Jigmils are equipped with a second 
disc clutch, plus two tooth-type Elmag clutches used 
on positioning drives. 


Bendix-Elmira 


Eclipse Machine Division 
Elmira, New York 


Because they save space (or provide added torque in 
the same space), and have less or no idle torque, 
Bendix Elmag clutches have growing appeal to the 
design engineer. Give your machine designs these 
performance advantages—write for complete details. 


“TRADEMARK 


THIS BENDIX ELMAG CLUTCH 
EKE 4-S-24 is used in 
DeVlieg Spiramatic Jigmil. 
Multiple disc clutches are 
available in torque -capac- 
ities of 10 to 16,000 ft.-Ibs. 
(Bendix tooth clutches also 
available from stock—40 
to 4,000 ft-lb. capacities.) 


CORPORATION 
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IDEAS...ELECTRICAL 
FROM INDUSTRIAL RAMP BOTTLING PLANT 


Electromechanical Mama 


Lars G. Soderholm, Midwest Editor 


A calf feeder automatically mixes a formula of 
dry feed and warm water and feeds it, 1/2 pint at 
a time, to as many as 15 calves. Cam-operated 
switches control the various relays, solenoids and 
motors needed to perform these functions. 

This bovine refueling station operates with a 
small heated water tank and two thermostats. 
During refill, warm water flows into the bowl 
and its level is monitored by adjusted high-level 
and low-level electrodes. At high level a timing 


2 EE Ee SET 


motor is started which, through cam and limit 
switch control, operates a vibrator that starts the 
flow of feed powder from the hopper to the 
dispensing chamber. The timing motor also con- 
trols a dispenser motor which meters a measured 
quantity of powder into the bowl, an agitator 
motor that mixes the feed and water and a sole- 
noid-operated check valve that opens and closes 
the bowl. 


‘ " ‘ 
a ta : 


Abrasive particles are rolled densely and uniformly into high-quality steel and act as friction grips for safe footing. Squeezing the nipple actuates a pressure 


switch that starts the agitator motor to keep the 


There’s never a slip OF: A.W. ALGRIP feed in the bowl in solution. Contents of the 


bowl are kept warm by a bowl heater located in 


(th fe onty A on 7 A a | V Ee ro Ile d st ee | fl oor p late ). a section that projects down into the bowl. The 
solenoid-operated check valve stops the food sup- 
Step up your plant safety with Algrip—the world’s This high quality steel plate is light enough to use ply after 1/2 pint of the formula has been dis- 
only abrasive rolled steel floor plate. It provides as flooring overlay and is strong enough for inde- pensed and discourages the greedy by holding 
safer footing where splashing water, grease, oil, ink pendent flooring. Fabrication is simple. You can four minutes while another batch of formula is 
mist or other slippery substances might otherwise shear, form, weld and drill it with standard shop prepared. 
pose serious plant hazards. Even on steeply inclined equipment. Fire and chemical resistant, Algrip The calf feeder is used when the mothers are 
surfaces, Algrip creates firm traction for workmen’s flooring is approved for safety by Underwriters’ returned to regular milk production. Its pres- 
shoes and the wheels of rolling stock. Laboratories. Write today for Bulletin AL-S3. ence, it is claimed, results in serenity in the barn. 
The “Nursette’’ requires a water line con- 


ooD STEEL COMP % NY nection and 110v electric current. It is made by 
ALAN Ww T™ K & K Mfg., Inc., Minneapolis, Minn. Precision 
Conshohocken, Pa. - STEEL PRODUCERS WITH THE CUSTOMER IN MIND switches are made by the Micto Switch Div.: 


DISTRICT OFFICES AND REPRESENTATIVES: Philadelphia +« New York «+ lLosAngeles « Boston « Atlanta Minneapolis-Honeywell Regulator Co.. Minne- 
Cincinnati « Cleveland « Detroit * Houston «+ Pittsburgh « Richmond « St. Paul « San Francisco « Seattle ‘ 


Montreal, Toronto and Vancouver, Canada: A. C. Leslie & Co., Ltd. apol 1S, Minn. 
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Sequences Satisfaction to Hungry Calves 





"Cam and switch assembl 








NEW HIGH PRESSURE SOLENOID VALVES 
Two-way Solenoid Valves for Oil Pressures to 3000 psi 


Two types are available: normally open, and nor- 
mally closed. Both are pilot operated poppet type 
valves in cartridge form. They can adapt to any 
type of manifold or sub-plate. All standard AC or 
DC solenoids are interchangeable. Only two mov- 
ing parts—poppet and plunger—make these valves 
less susceptible to malfunction due to contaminated 
systems. 


All valves have free re- 
verse flow in the de-ener- 
gized position. Hardened, 
ground and lapped parts 
with oil immersed plunger 
assures long trouble-free 
operation. Many modifica- 
require- 


tions to specific 


ments are possible. 


For illustrated bulletin, write 


FLUID POWER ACCESSORIES, INC. 


Box 64 Glenview, Illinois 








Series # 200 Carriers 


MORE QUALITY ENGINEERED 


FEATURES IN sTEPHENS-ADAMSON 


CARRIERS 


Series #700 Carrier 


ADVANTAGES 


Spun-end roller assemblies and parts 
interchangeable for quick installation. 
One-Piece, all-steel, welded frame 
construction. 

Positive lubrication... pre-lubricated 
at factory . . . provisions for field 
lubrication. 

Roller brackets tilt two degrees in 
direction of travel for greater belt 
training effect. 

Die-cast labyrinth bearing seals keep 
grease in . . . dust and dirt out. 


WRITE FOR BULLETIN 760 


STANDARD PRODUCTS DIVISION 
STEPHENS-ADAMSON MFG. CO. 


29 RIDGEWAY AVENUE e AURORA, ILLINOIS 


PLANTS LOCATED IN: LOS ANGELES, CALIFORNIA 
CLARKSDALE, MISSISSIPP! © BELLEVILLE, ONTARIO 


35° and 45° Deep 
Trough Carriers 


Pneumatic “Impact” 
Carriers 


WHERE 


DIMENSIONAL 
(D) STABILITY 


SPECIFY 


fen. {2 


PRECEDENT 


ALUMINUM CASTING ALLOYS 


DIMENSIONALLY STABLE TO 0.00001” PER INCH 


Parts in computing devices, aircraft or missile guid- 
ance systems, and electronic equipment must be 
dimensionally stable, sometimes to a few millionths 
of an inch per inch. Two factors interfere with such 
dimensional stability: (1) locked-up stresses and (2) 
growth. While there are many approaches to the solu- 
tion of this problem, most involve a lot of time and 
trouble, but contribute little to stability of parts. 

The most positive solution is the use of Precedent 71 
aluminum casting alloys which may be stress relieved 
by heat treatment at 700°F for four hours followed by 
cooling in still air. This stress relieving heat treatment 
is applied to the raw casting and no subsequent treat- 
ment is required. After stress relieving at 700°F, 
Precedent 71 A and B alloys are completely dimen- 
sionally stable to 0.00001” per inch. 


Write for Free Bulletin 


WILLIAM F, JOBBINS INCORPORATED 


P.O. BOX 230A 
AURORA, ILLINOIS 


Circle 32 on Reader-Service Card for more information Circle 33 on Reader-Service Card for more information Circle 34 on Reader-Service Card for more information 


DESIGN NEWS—JULY 21, 1961 


31 





NEV PRODUCTS 


Flexible Gear Coupling 


Operates at 500 RPM, Accommodates +3 Deg Misalignment 


A reduced-dimension nylon-sleeve flexible 
gear coupling weighs only 2-1/2 oz and has 
an OD of just 2-7/8 inches. The total coupling, 
including two zinc die-cast hubs and two re- 
taining rings, weighs only 14 oz. Overall 
length of the unit is 2-3/8 inches. Despite its 
small size, the rotary component operates at 
speeds tc 500 rpm and will take up to +3 deg 
misalignment. It requires no lubrication and 
can run in both vertical and standard position. 
The “Mite” is available in 3/8-inch rough 
bore and eight finish bore sizes ranging from 
0.500 to 1.125 inches. 

Sier-Bath Gear & Pump Co., Inc., Flexible 
Coupling Div., 9250 Hudson Blvd., North 
Bergen, N.]. 


HORSEPOWER CAPACITY 


SPEED |HORSE-| TORQUE 
RPM |POWER]LB INCH 








100 0.4 240 

500 1.6 205 
1000 3.0 190 
1150 3.4 188 
1500 4.3 183 
1750 5.0 180 
2000 5.6 178 
3000 8.1 171 
5000 12.8 162 








Low-Cost Precision Drive 


Circle number on Reader Service card 


for more information 


Offers 12 Minutes of Arc Positional Accuracy 


A miniature dual-speed drive, designed to meet the 
need for a miniature precision gear reducer, provides 
precise and repeatable positioning of rotary compo- 
nents. The DSD-40 offers a positional accuracy of 12 
minutes of arc. The “Dial Lock Mechanism” (a knurled 
thumbwheel) actuates a screw fabricated of “Delrin” 
and axially locks the outer dial securely on exact set- 


ting. The unit meets environmental specifications of 


MIL-E-4970 (USAF). The inner dial of the concentric 
drive is for coarse positioning and is coupled directly 


to output shaft, giving a velocity ratio of unity. The use 
of this dial allows rapid positioning of the component 
being driven. The outer dial (fine positioning) is ma- 
chined from 24ST aluminum and has a knurled pe- 
riphery which affords ease of setting. This dial has a 
velocity ratio of 10:1. A hairline indicator simplifies 
exact positioning. 

Technology Instrument Corp., Mechanical Products 
Div., 533 Main St., Acton, Mass. 
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Miniature 
Ball Valves 


Operate at 1000 PSI 


Logging by “airlift” in the 
Pacific Northwest is ac- 
complished with the 
Skagit Sky Carriage, 
radio-controlled cable car 
which can lift and carry 
a 20,000-pound log. 
Kohler K662S engine 
provides the power. 


Built right for rugged duty KOHLER 
ENGINES 


High level performance and low-cost operation by Kohler 
engines win confidence for new equipment from the start 
—and for keeps . . . They’re engineered for steadfast, long- 
run endurance that takes rugged conditions in stride. 
Strict quality control covers every step of manufacturing 
Ball valves are manufactured for use in sampling, a} ... Kohler Co. does its own iron casting . .. Large bore and 
instrumentation, metering and similar applica- ° ° ° . 
short stroke design insures maximum usable power with 
reduced friction, prolongs engine life . . . Hot spark means 
fast all-weather starting . . . Balanced crankshaft cuts 
torized operation and can be used in place of vibration . . . Manufactured since 1920 . . . Sold and serv- 
needle valves, pet cocks, bib cocks, plug valves a ” iced nation-wide by authorized distributors and dealers. 


tions offering an attractive appearance, compact- 
ness, ease of operation and maximum flow effi- 


ciency. Units are offered for both manual and mo- 


and faucets to gain rapid operation and freedom 
from leaks regardless of pressure and long periods 
of idleness. Components are designed for the 
widest range of applications with particular em- 
phasis on panel mounting withoutneed for special Gold from the river bot- 
tom is dredged by divers 
with the aid of a pressure 


. ainle - . “Te ae pump and compressor 
other stainless steels with “Teflon” seats and built by Portable Pump 


packing as standard. Maximum pressure rating is 7 oF , and Dredge Co., Pomona, Ze? } KOHLER 


1000 psi, which qualifies valves for use in many - - Cal., and powered by a 
K662CS Kohler engine. 


adapters. Units are made in 1/8-, 1/4-, 3/8- and 1/2- 
inch sizes and are available in Type 316, 304 and 


hydraulic systems. A union end nut connection 
permits a wide range of interchangeable end 
pieces such as screwed, flanged and bib-end, as See us in Sweet's Product Design Catalog 

well as special adapters, including connections From 4 to 24 H.P. Write for illustrated booklet. 


which meet AND and AN specifications. This de- : 
5i SS ae oe KoHLerR Co. Established 1873 KOHLER, WIS. 
sign also permits removal of body from line with- 


out disturbing piping. Another feature is the pro- 4-cycle + Short stroke + Air-cooled 


vision of taking up seat wear by removal of shims KO be = f- 7 oO E KO be a aa i 


Cooper Alloy Corp., Valve & Fitting Div., Hill- ’ 
side, N.J. ENAMELED IRON AND VITREOUS CHINA PLUMBING FIXTURES © ALL-BRASS FITTINGS « ELECTRIC PLANTS © AIR-COOLED ENGINES ¢ PRECISION CONTROLS 
Circle 35 on Reader-Service Card for more information 
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MECHANICAL 


+ 


Expansion insert 305 


Providing a large bearing sur- 
face for electrical connectors 
and a hold-down feature for 
mating parts in molded plas- 
tic, the “Dodge Flange In- 
sert” allows manufacture of 
molded units requiring inserts 
at low costs. The wide flange 
is flush with the upper end. 
When permanently attaching 
mating part, insert is placed 
through a hole in one part and 
into a cored or drilled hole in 
the parent material. An inte- 
gral eared spreader is then 
depressed, forcing the knurled 
outer portion of the insert 
into the wall of the hole. The 
flange permanently joins the 
two parts. The 6-32 unit will 
withstand 18 lb-in of torque 
and 240 lb of direct pullout. 
Available in screw sizes 4-40 
through 1/4-20, the insert may 
be ordered in variations of 
standard sizes if sufficient 
juantities are required. 
Phelps Mfg. Div. of Heli- 
Coil Corp., Danbury, Conn. 
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ASK. 


NEW EXPANDED LINE 


With the addition of new products, particularly in 
higher pressure hose assemblies, the Imperial-Eastman 
line offers more than you will find elsewhere. Here’s a 
complete line of wire braid hose, as well as Imperial- 
Eastman’s new Hytron polyamide-polyester hose. Me- 
dium-pressure hose assemblies now include 2-spiral 
wire and 1-wire braid. High and super-high assemblies 
are available to meet working pressures to 11,000 psi. 
Couplings, adapters, adapter unions, fittings—we have 
them to meet all your needs. 


use coupon at right 


WHATS NEW w nvorauuic 
_IMPERIA 


NEW HIGHER PRESSURE ASSEMBLIES 


Working-pressure requirements going up for you? 
Then look for problem solutions at Imperial-Eastman. 
Hose assemblies are now available in the high- and 
ultra-high-pressure ranges—up to 11,000 psi. Again, 
the completeness of the Imperial-Eastman line and the 
engineered, tested quality offer advantages you won’t 
find elsewhere. Among I-E’s new products is a 6-spiral 
hose now available in sizes from %4 to 2 in.—to with- 
stand working pressures up to 11,000 psi. Other con- 
structions withstand working pressures in excess of 
3000 psi. 


IMPERIAL 


imperial-Eastman Corporation General Offices: 


Imperial-Eastman Corporation (Canada) Ltd., 
Barrie, Ontario 
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HOSE ASSEMBLIES? 
EASTMAN 


NEW MATCHED-QUALITY COUPLINGS 


You know that hose assemblies deliver best service with 
the proper application of couplings and fittings. From 
Imperial-Eastman you get matched quality in the com- 
plete assembly—with permanent or reusable couplings 
—and with adapters, adapter unions and other connec- 
tors. Now available is a new 4-bolt, clamp-type coupling 
to withstand working pressures to 2500 psi in the 2 in. 
size. Factory-assembled permanent couplings are ap- 
plied by an exclusive I-E pressure-controlled process 
to assure absolute, matched-quality dependability. 


EASTMAN 


6300 West Howard Street, Chicago 48, Illinois 


imperial-Eastman, $.A., Apartado Postal 26544, 
Mexico 13, D.F. 


New ideas, new research, new products plus an expanded line 
of hydraulic hose assemblies—these are developments now 
coming from Imperial-Eastman. It’s a complete line—in- 
cludes low- to ultra-high-pressure assemblies to meet your 
expanding needs. As always, the line reflects highest engi- 
neering and manufacturing standards. 


me 


ABRASION-RESISTANT TOUGH POLYESTER 


THERMOPLASTIC COVER \ 


SEAMLESS POLYAMIDE ~ 
INNER TUBE 


NEW HYTRON® HOSE 


This new polyamide-polyester hose solves many prob- 
lems, meets many specifications as an alternative to one- 
wire braid SAE 100R1 hose. It has seven times the flex 
impluse life of wire braid, with comparable strength. 
Hytron hose also features excellent compatibility with 
mineral or synthetic fluids having either phosphate 
ester or water bases. Withstands burst pressures from 
9000 to 12,000 psi—temperatures from —45° to 250° F. 
Hytron is available in long lengths—to 1000’; fur- 
nished with permanent or reusable couplings. 


Imperial-Eastman Corporation, 6300 W. Howard St., Chicago 48, Ill. 


Please send me information and literature on the following: 
() The complete Imperial-Eastman line of assemblies 
(]) High- and ultra-high-pressure assemblies 


() Matched-quality couplings and fittings (J Hytron hose 


Name Title 





Company 





Street 





City 





Noiseless Ojil-Filled 
Timer Motor 306 


A new concept in synchro- 
nous motor design features 
the sealing of all moving parts 
in oil to achieve noiseless 
and continuous operation. 
Complete sealing is effected 
by a spring-loaded packing 
gland which prevents the oil 
from working out of the hous- 
ing when the motor is oper- 
ating. The compact unit con- 
serves precious _ installation 
space. Its OD measures only 
1-11/16 inches, which is 1/4 
inch smaller than conven- 
tional synchronous motors. In 
addition to eliminating wear 
on working parts, the mineral- 
oil lubricant assures _ silent 
operation. Other key compo- 
nents, also submerged in oil, 
include the variable-pole arm 
which provides starting relia- 
bility when rotor poles are 
stopped at dead center, and 
a magnetic directional device 
which maintains proper rota- 
tion of the gear when the 
motor is energized. 

Lake City, Inc., subsidiary 
of Controls Co. of America, 
110 W. Woodstock, Crystal 
Lake, Ill. 
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Engineering Data Brakes and Clutches 307 


Size 5 brakes and clutches exhibit no torque vari- 





ation with fluctuating temperatures up to 125C. 
Torque at 28v d-c excitation for the clutch is: en- 
gaged (minimum), 6.0 oz-in; disengaged (maxi- 
mum), 0.05 oz-in. Brake torque (minimum) is 2-0 
oz-in. Units are designed to MIL-S-20708, meet 


HOLLOW SHAFT WORM GEAR SPEED REDUCERS 


single and double reduction... torque arm and flange mounted mode/s 


SPECIAL BRONZE WORM GEARS 
Cast to recommended AGMA 
standards. Low coefficients of 
friction and thermal expan- 
sion for cooler, more efficient 
operation. 


CAST IRON HOUSINGS 
designed for high heat radiation. 
One-piece construction, close- 
grained gray iron for maximum 
strength and rigidity. 


CASE-HARDENED STEEL WORMS 
cut integral with the shaft. Heat 
treated for close-grained tough 
core, carburized and hardened 
before grinding. Meet AGMA 
long-wear specifications. 


POSITIVE OIL SEALS 

keep oil in, dirt out. Shafts 
lapped to micro-finish under 
seals for uniform contact, 
longer seal life. 








TAPERED ROLLER BEARINGS 
for minimum maintenance, long 
bearing life and permanent shaft 
alignment.High radial and thrust 
load capacity. 


AVAILABLE in single reduction 
(Series ST and SF) and double 
reduction (Series STD and SFD) 
—torque arm (“T” models) and 


HOLLOW SLOW SPEED SHAFTS 
in wide range of standard bore 
sizes and keyways. Mounts on 
shaft of driven machine without 
bushings—two external slots 
facilitate removal with standard 
wheel puller. 


flange mounted (“F” models) — 
for intermittent or continuous 
service. Hollow shaft slow 
speed assembly of “ST” series 
interchangeable with Winsmith 
“CB” and “CT” Series with foot 
mounted housings. For further 


information on these latter 
units, write Winsmith Engineer- 
ing Department. 


Winsmith Hollow Shaft Speed Reducers cover a broad range of power 
transmission requirements for both single and double reduction drives. 
Their worm gearing provides much higher reduction ratios than are pos- 
sible in comparable size units using other types of gearing. Winsmith 
Hollow Shaft models are designed for all applications where it is ad- 
vantageous to mount the reducer on the shaft of the driven machine. 
They are compact, easy to install and require less space than conven- 
tional units. Their design and construction provide high shock load 
resistance; maximum thermal capacity without induced cooling; 
greater overhung capacity; and a high degree of standardization which 
eliminates excessive special application engineering. 

Write today for complete information or call your nearest Winsmith 
Representative listed in the Yellow Pages. He is a technically trained 
expert who is always ready to help you with any speed reducer problem. 
For both standard and special power transmission applications, you’!] 
find it pays to standardize on Winsmith. 


@ 72 Models 
@ .047 to 8.82 H.P. 
@ Ratios 72:1 to 4466:7 





-594-—— 


@ Max. Output Torque 
876 to 7678 in. /bs. 








requirements of MIL-E-5400 and MIL-T-5422, 
and have been extensively use-tested. Specifica- 
tions are: weight, 0.97 oz; minimum engagement 


voltage, 6v d-c; power consumption, 1.16w at 28v; 


WiINSMITH, INC. 
200 Eaton Street, Springville, (Erie County), New York 


response time at 28v d-c, 2.8 millisec. 
Clifton Precision Products Co., Inc., 5050: State 
e ¢ © Winsmith Speed Reducers are made by American craftsmen to meet American design and production standards. Rd., Drexel Hill, Pa. 
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New lockset 
designed with 
ZYTEL’ NYLON 


RESIN 


offers easy | 


Zytel 


one of Du Pont’s versatile 
engineering materials 








installation...lifetime service...economical production 


This lockset looks better, lasts longer 
than the metal one it replaces—and it 
took a material with remarkable prop- 
erties to make it. It took a material 
that is exceptionally tough and abra- 
sion-resistant, a material with friction 
so low as to make lubrication unneces- 
sary, a material that is rust- and cor- 
rosion-proof, a material that can be 
economically molded to close tolerances 
in large quantities, and one that re- 
quires little or no finishing. 

In short, it took Du Pont ZyYTEL 
nylon resin. 

In this radical design innovation, al- 
most all working parts except the knobs 
are molded of tough Du Pont ZYTEL. 
Installation of the lockset is made fool- 
proof; round and square sleeves mate 
with round and square posts. The entire 
set is held by two double lead bolts 
that drive directly into holes in the 


chassis sleeves. And a self-aligning latch 
case lets the installer swivel the latch 
to the right or left of the central lock 
assembly for bevel-edged doors or for 
improper boring. In action, the bolts 
of ZYTEL were tested up to 1,500,000 
cycles—equivalent to more than 100 
years of normal household use—with- 
out perceptible wear. And the lockset 
functions smoothly and quietly with- 
out lubrication. Molded by Nylon 
Products Corp., affiliated with F. J. Kirk 
Molding Co., Clinton, Mass., for Lock- 
wood Hardware Manufacturing Co., of 
Fitchburg, Mass., the parts are eco- 
nomically mass-produced, need virtu- 
ally no finishing operations. 

On the following page, you will find 
further illustrations of the design im- 
provements and cost reductions made 
possible by the complete line of ZYTEL 
nylon resins. 









When installed in a teletypewriter, 
these wheels will be subjected to steady 
abrasion on the typewriter ribbon. 
The wheels are molded of ZYTEL, be- 
cause of its impact and abrasion re- 
sistance, as well as its moldability 
and the exacting tolerances which can 
be held. (Molded by General Die Mold, 
Chicago, Illinois, for Kleinschmidt Di- 
vision of Smith-Corona Marchant, Inc., 
Deerfield, Illinois.) 


Parts of ZYTEL* NYLON 


RESIN 


resist abrasion, stand up 
to impact, mold easily 


A large part of the ZYTEL success story is attributable to its 
versatility of application. In complete operating units or in 
working parts, its remarkable array of properties—mechanical, 
chemical, electrical and processing — makes it a natural problem 
solver in design. Your own design may well benefit from the 
contribution of a particular composition of ZYTEL. To learn 
more about the performance of the different compositions of 
Du Pont ZYTEL, just complete and mail the coupon below. 


E. I. du Pont de Nemours & Co. (Inc.), Dept. 2 
Room 2507Z, Nemours Building, Wilmington 98, Delaware. 


Please send me more information on Du Pont ZyTEL. I am 
interested in evaluating this material for: 


Name Position 
Company 
Street Address 


City Zone State 


Type of Business 


in Canada: Du Pont of Canada Limited, P.O. Box 660, Montreal, Quebec 


engineering materials 


Zytel 
y Ss one of Du Pont’s versatile 


Heavy loads are supported by small 
carpet protectors made of ZYTEL. Sup- 
port is distributed by the many tiny 
nylon “‘icicles” that reach the floor 
between the tufts of rug—instead of 
crushing the rug under the object’s 
weight. Factors in the choice of ZYTEL 
were strength and resistance to creep or 
cold flow. (By United States Caster 
Cup Corporation, Kansas City, Mo.) 


Coils encapsulated in ZYTEL offer high dieletric 
strength with relatively thin coatings. Coils are pro- 
tected against humidity, acids, alkalies, and oils. The 
coatings can also be used as bearing surfaces, as in 
solenoids and contactors, thanks to the abrasion re- 
sistance and low friction of ZYTEL nylon resin. The 
mounting feet shown are molded as an integral part 
of the encapsulation. (Processed by Anderson Con- 
trols, Franklin Park, Illinois.) 


POLYCHEMICALS DEPARTMENT 


96. U5. PAT. OFF. 


S FOR BETTER LIVING 


y ie ee nylon resins 





Alathon’ Delrin - Lucite 





Electromagnetic 
Disc Brake 


This new series brake offers brake users 
a floor-mounted, through-shaft brake with 
its own ball-bearing mounted shaft. In- 
tended primarily for applications where 
it is necessary to drive through the brake, 
this model eliminates or minimizes align- 
ment problems. A-C operated brakes are 
available in torque ratings of 1-1/2, 3, 
6, 9, 10 and 15 lb-ft. 
Stearns Electric Corp., 
way, Milwaukee 2, Wis. 


120 N. Broad- 


Shaft Collar 


qi teneee 


A new load-transmitting device combines 
threaded mounting flange and an inde- 
pendent-acting, spring-locking, shaft col- 
lar into a one-piece unit. Locking action, 
which is achieved without a threaded fas- 
tener, is equivalent to a shrink fit. The 
collar transmits torque and/or thrust loads 
without keys, keyways, setscrews or shaft 
shoulders to pulleys, sprockets, gears and 
cams. The unit permits precise timing on 


automatic machinery, will not score the 
shaft and an overload slip feature protects 
valuable machine parts in case of a jam. 
The device is available in sizes from 1/2- 
to 2-inch bores. 


Kolock Products Co.., 
ville, Md. 


<a 
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LINK-BELI’S 
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minimizes 
maintenance 
2 ways--it’s 
SELF-LUBRICATING 
SELF-ALIGNING 
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SLEEVE BEARING 


Self-aligning 
flanged - block 
sleeve bearings 


Self-aligning 
pillow - block 
sleeve bearings 


New Link-Belt self-aligning Flex-Block sleeve bearings compensate 
for shaft deflection and misalignment. They keep shafts turning 
freely . assure full load capacity under severely corrosive and 
contaminating conditions—even under water! And eventually the 
bearing cartridge can be rotated 180° to present an unused bearing 
surface, extending useful service life. Turning the cartridge can be 
accomplished without removing bearing from shaft. Flex-Block is 
also ideal for applications requiring quiet or low-speed operation 

. and for inaccessible locations, since there is practically no need 
for maintenance. 

Flex-Block bearings are immediately available in pillow- and 
flanged-block types, for shaft diameters from % to 3-15/16”. Several 
types of sleeve materials are offered to accommodate temperatures 
up to 1000 F and a wide variety of load conditions. Get details on 
Flex-Block bearings from your nearby Link-Belt office, or write 
direct for Folder 2823. Ask also about Link-Belt’s complete line 
of other quality bearings, including babbitted, bronze, ball and 
roller bearings for every application. nets 


LINKi@; BELT 


BABBITTED AND BRONZE BEARINGS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve 
Industry There Are Link-Belt Plants, Warehouses, District Sales Offices and Stock 
Carrying Distributors in All Principal Cities. Export Office, New York 7; Australia, 
Marrickville (Sydney); Brazil, Sao Paulo; Canada, Scarboro (Toronto 13); South 
Africa, Springs; Sw itzerland, Geneva. Representatives Throughout the World. 
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MECHANICAL 


Stepless Variable Speed Changer 


Couplings and Gear Clamps MIKIPS PULLEY 


PALNUT 


LOCK NUTS and FASTENERS 
5 ood 
e222 


THE PALRUT Comrany 
ox To. aeeee ee Shee 
a 


oe 





PALNUT’ LN ‘PALNUT’ 


NUTS one PASTINOERS cx . An improved series of solid, split-hub and solid 


. rer : split-hub combination miniature bellows cou- 





plings features phosphor-bronze bellows and 
PALNUT hubs. Units are of induction solder construction, 


LOCK NUTS and FASTENERS ~~ offer zero backlash, 5-deg maximum angular mis- 


&. 
—— a 
Soe 

















eS ree se B j alignment, 3000-rpm maximum speed and 200- 





oz-in maximum torque transmission. Clamps, of- 
fered in five sizes, offer a symmetrical balance de- 
sei eve PALN UT LOCK NUT sign, permitting maximum operating speed. Made 

ry of Type 431 stainless steel hardened to Re-26-32 


and stress-relieved, clamps have a black oxide 


is Dependably Uniform mr 


Fae Instrument Corp., 16 Norden Lane, Hunt- 


-- in dimensions -- in spring tension ington Station, L. I., N.Y. 
-- in assembly characteristics 
-- in dependable locking action Self-Locking Spring Plungers 311 





Users of PALNUT Lock Nuts value their uniform 
quality as highly as they do the low price, assembly 
savings and unfailing locking action. 


PALNUT Lock Nuts are mass-produced in huge 
volume at low cost on the most modern equipment. 
Quality is rigidly controlled by inspections at 
every step of production. Result: Each PALNUT 
assures your assemblers of precision thread fit— 
uniform hex shape—easy wrenching—free turning 
—accurate torquing, to speed up assembly and 
reduce rejects. 


Leste teow PALMUT Lock Nets con ct your All megets and sizes of spring plungers are avail- ae oe 
casembly costs, reduce fastening parts and sasure able with the “Nylok self-locking feature at no 
vibration-proof tightness. Send details of your extra cost. Plungers are spring-loaded devices 
application for free samples and latest catalog. which provide accurate, constant pressures. They 
are used widely in applications where controlled 

THE PALNUT COMPANY end pressures are required. Four nose types are L Type U Type » Type 
Division of UNITED-CARR Fastener Corp. offered: standard (round nose); hex nose, for 4HP—3HP 4HP—3HP 3HP—100HP 
18 Glen Road, Mountainside, N. J. greater ease of installation; silver nose, which 1:2—1:4 1:3—1:5 1:2—1:4 

Canada: P. L. Robertson Mfg. Co., Ltd., Milton, Ont. indicates special springs for use in highly repet- 


itive die applications and plastic nose, for use with 
soft materials such as brass and aluminum. Stand- 
ard sizes vary from No. 6-32 by 17/32 inch to 1 
inch-8 by 2-1/4 inches. End pressures range from 


1.5 to 68 Ib. MIKI MANUFACTURING CO., LTD. 


Nier Engineeri sorp., 8900 Sant: ici i 
Vlier Engineering Corp., 8 Santa Monica imaiminami-cho, Kawasaki-city, Japan 
Blvd., Los Angeles 46, Calif. Pe ee ee 
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SAVE TIME SAVE MONEY 


OVER 180 COMBINATION 























Heretofore a flexible shaft was designed as a special 
unit requiring costly, time-consuming engineering. 


CIRCLE ESS STANDARD FLEXIBLE SHAFT ASSEMBLIES are 
versatile enough to fill the demands of many different 
applications and yet offer the advantages of economy 
in time and money. 


They are composed of stock components, the finest steel 
cable, vinyl covered steel casing and cadmium plated 
coupling type steel end fittings. 


Send for our new bulletin. Learn about this new eco- 
nomical way of buying flexible shafts. 


EW. STEWART CO 
4311-13 RAVENSWOOD AVENUE - CHICAGO 13, ILL CED 


WEST COAST PLANT 2404 Se Grand Ave. LOS ANGELES 7. CALIFORNIA 
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WHILE THE LIMITED 
INVENTORY LASTS...YOU CAN 
HAVE GENERAL CONTROLS 
QUALITY AND COST SAVINGS 
TOO. STOCK NOW AGAINST 
FUTURE REQUIREMENTS 
WHILE THIS SPECIAL 

OFFER LASTS. 


CALL OR 
WRITE FOR 
FREE 
SAMPLE! 
CHECK THE YELLOW 
PAGES FOR YOUR 
SEST GENERAL 


NS) 
cr RY 


oA ret 4°) 4-7 Vemote) ha te) mt 
Glendale, Calif. « Skokie, Ill. » Guelph, Ontario, Canada 


Nine Plants @ 44 Factory Branch Offices Serving 
the United States, Canada and Western Europe 
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MECHANICAL 


Adjustable 
Limit Stop 312 


A mechanical limit features 
stop adjustability, low start- 
ing torque and compact size. 
A simple screw movement 
permits input shaft adjust- 
ment from 0 to 40 turns. 
Model 40 multiturn stop has 
0.04 oz-in starting torque 
with a 0.50 0z-in limit load. 
Input moment of inertia is 
0.002 oz-in squared. End 


play is 0.003 inch maximum 


with radial play at 0.001 inch 
maximum. The Size 10 hous- 
ing is green anodized alumi- 
num alloy. Shaft is precision- 
ground stainless steel. The 
rotary component weighs 
1-1/2 oz and measures 2 
inches long (including shaft) 
by 0.937 inch in dia. 

Elm Instrument Corp., 30 
Chasner St., Hempstead, L. 
we eg 


_ . with 


Reduce valuable 
design time .... 
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EMCOR’ STANDARD 


CABINETS 


Cut enclosure design time. Select your packag- 
ing needs from a complete line of standard and 
heavy duty EMCOR Cabinets. 

EMCOR MODULAR ENCLOSURE SYSTEM Cab- 
inetry provides for thousands of control center 
combinations. 

Choose from hundreds of EMCOR Cabinet 
widths, depths and heights offering an exclusive 
combination of engineered features. 

Engineered simplicity of basic frames and com- 
ponents affords quickest and easiest erection of 
control center assembly. 

EMCOR Cabinetry Engineers backed by the re- 
search and development ‘“‘know-how" of the 
Roy C. Ingersoll Research Center set the pace 
for the packaging needs of electronics, instru- 
mentation and electro-mechanical engineers from 
coast to coast. 

Rugged frame construction surpasses all stand- 
ard requirements for increased load carrying 
capacities. 

Compatible cabinet design assures simplified 
and economical expansion at any time. 
EMCOR Cabinet manufacturing meets rigid qual- 
ity-controlled craftsmanship standards. 
Nationwide organization of EMCOR Sales- 
Engineering Representatives assist in planning 
stages and assure customer satisfaction be- 
yond the sale. 


Condensed Version of Catalog 106 Available Upon Request. 


Originators of the Modular Enclosure System 


INGERSOLL PRODUCTS 


Division of Borg-Warner Corporation 
1000 W. 120th ST. ¢ DEPT. 1239 © CHICAGO 43, ILLINOIS 


BORG-WARNER 
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EBLECTRICAL 


ACCURATEREMOTE CONTROL ........... .. 
FOR HUNDREDS OF PRODUCTS 


—-—with Tru-Lay/U54-W\\\. Controls 


If your products involve remote control—electrical, hy- 
draulic, pneumatic or direct—TRuU-LAY PUSH-PULL FLEX- « COMPLEX MECHANICAL 
IBLE CONTROLS can help solve your design problems. They | LINKAGE 
provide positive remote control over short or long dis- { 
tances—up to 150 feet from the control point. Because 
they operate while flexing, they can snake around ob- 
structions. They will not buckle. They — ruggedly a “ - : e the manufacturer's “Servo Construction System” 
structed, easily installed and operated, sealed against dirt | “sh The stop is adjustable from 20 to 370 deg. To pre- 
and moisture, and will handle jobs with as much as 1,000 eal < < ty Coit selt-damans. the Gal spring fastened to the 
lbs. input. PUSH-PULL CONTROLS are simple, have but one gy See | T-lever can be overridden without being over- 
moving part, are noiseless and give a lifetime of accuracy. bis e US stressed. Other specifications include: operating 
Mechanical linkages, on the other hand, are complex. . ] + torque, 0.5 oz-in; capacity, 5 amp, 250v a-c; dif- 
Unlike PUSH-PULL CONTROLS, they are made of many PUSH-PULL K¢ ae 4 ferential angle, —4 deg (each end of travel). 

parts, wear at many points, and produce increased back- , Gap ore Corp., 116 E. Merrick Rd., 
lash, vibration rattles and lost accuracy. Pewepost, Lot.,.N-5. 


THESE FEATURES HELP SOLVE DESIGN PROBLEMS 


Sab RNa 8 _ 





Part No. 321A is one of a number of especially en- 


gineered stock parts and assemblies comprising 











Anchorages Swivel Action Transistor Clip 























Standard assemblies have end fittings with a swivel 
movement of + 8° to compensate for misalignment 
and rise or fall of lever arms. Swivel joints, and the 
sliding ends, are sealed against dirt and moisture. 


PUSH-\\. DATA FILE SHOWS HOW 


TO SIMPLIFY, IMPROVE DESIGN 


e Write for your PUSH-PULL A transistor clip for TO-23 case size is designed 
Data File. It contains a for holding 2N535B, 2N799 and other ,transistors 
. complete set of engineering 
| bulletins which describe in | 
| detail the operation of ryllium-copper clip has two annealed tabs for in- 


| PUSH-PULL CONTROLS, their #3 : “ Stead 7 : : 
Sie: sertion in a printed-circuit board. A slot in the clip 
| applications, features and 











of the same case size. The cadmium-plated, be- 

















Machined bracket anchorage : can be furnished for a | advantages. provides a cooling contact area for center-flange- 


: aan ; , he 
mounting any PUSH-PULL cable at the swivel terminal type case, in addition to preventing lateral motion 


or damage to the transistor during insertion. Des- 


cs ignated Part No. 100-320, the clip is produced 
PUSH-PULL CON Ff ROL with tab lengths from 1/32 to 1/4 inch for use with 
. i - gieieg fs j different board thicknesses and with other plat- 

Automotive and Aircraft Division « American Chain & Cable Company, Inc. sina Mike lanka’ les eitlilceloe 


601-B Stephenson Bidg., Detroit 2 Atlee Corp., Atlas Div., 47 Prospect St., Woburn, 
6800-B East kate Street, Los Angeles 22 + 929-B Connecticut Ave., Bridgeport 2, Conn. ities 
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Indicator Lights sts 
“Mini-Cator” lights consist of a 
replaceable lamp cartridge and 
mating lamp holder. The cartridge 
features a nylon shell and stain 
less steel pins and can be used 
with lampholder or mounted di 
rectly in a 9/32-inch-dia hole with 
spring-steel clip. Either neon or 
incandescent lamps may be incor- 
porated for a wide range of volt- 
ages. Imprinted lenses ina variety 
of colors can be supplied. Lamp- 


holder mounts in a 3/8-inch-dia 


a i 
y 7 


hole and features a black anodized 
aluminum case, nylon insulation 
and solder lugs which can be used 
as common terminal for several 
wires. One version is available 
with builtin resistor for use with 
neon lamps. The units are in- 
tended for use on electronic equip- 
ment, airborne computers, display 
panels, precision machinery and 
military electronic equipment. 


Industrial Devices, Inc., Edge- 


water, N.J 
»— 
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INSTANT 
ENGINEERING 
DRAWINGS 


FASTER PRINTS MEAN FASTER PRODUCT DEVELOPMENT, 
FASTER PRODUCTION. Imagine locating a drawing or record 
in seconds. Imagine having a work-size print in just 8 seconds. 
All this, and more, can happen when your drawings and records 
are on microfilm . . . with FILMSORT® Aperture Cards and 
THERMO-FAX ‘‘Filmac’’ Reader-Printers. This is the way many 
companies are saving valuable engineering and drafting time, 
saving the cost of full-size print preparation, saving space, and 
saving print distribution costs. The cost? Far less than you 
would expect for such amazing efficiency. Find out now how 
you, too, can put microfilm to work—get Instant Engineering 
Drawings when you need them, where you need them—with 
3M Microfilm Products. 


3M MICROFILM 


aaaiked PRODUCTS 


3M Company Dept. FCF-7211.St. Paul 6, Minn. 
Please send me information about Instant Engi- 


neering Drawings. 
NAME__ 

TITLE 

COMPANY 


ADDRESS_ 


TeE TERMS Fiimsorr AND THERMO FAK ARE REGISTERED TRADEMARKS OF 
TMiianesora (finine ano E> 
TPManuracrurinc company & 


- WHERE RESEARCH {S THE KEY TO TOMORROW 
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VICTOR “CLEAN” REGULATORS 


Control gases safely and accurately to 10,000 psig. 


Victor high pressure gas regulators are cleaned, assem- 
bled, tested and packaged under carefully controlled 
conditions to insure maximum product reliability. 
Cleaning is performed to Victor standard or to cus- 
tomer specifications in a room approved by industry 


GD700 SERIES 
GAS-0-DOME REGULATORS 
Bronze or stainless steel 


Pilot operated—liow torque 
Initet to 10,000 psig. 


GD40, GD90, GD100, GD200 SERIES 
GAS-0-DOME REGULATORS 


Bronze or stainless steel 
Outlet to 10,000 psig. Remote or integral controlled 
Fiows to 250 scfm. Inlet to 6,000 psig. 

Panel Mounting Outlet to 6,000 psig. 

Flows to 80,000 scfm. 

Panel mounting if desired. 


VicIOR EQUIPMENI COMPANY 


844 Folsom St., San Francisco 7 * 3821 Santa Fe Avenue, Los Angeles 58 
1145 E. 76th St., Chicago 19 
J. C. Menzies & Co., Wholly-Owned Subsidiary 


and military agencies. Regulators shown here are 
typical of the available models covering a range of 
pressures to 10,000 psig. and capacities of 80,000 scfm. 
at —67° F. to +250° F. Write for Regulator Inquiry 
Form 361B and regulator bulletins. 


LR SERIES LOADER REGULATORS 
BPR SERIES BACK PRESSURE GD60 AND GD80 SERIES 
REGULATORS GAS-0-DOME REGULATORS 


Bronze or stainless steel 
Inlet to 10,000 psig. 
Outlet to 10,000 psig. 
Flows to 10 scfm. 
Low operating torque: 
40 inch Ibs. at 7,000 psig. 
60 inch Ibs. at 10,000 psig. 
Panel mounting. 


Bronze or stainless steel 


inlet to 10,000 psig. 
Outlet to 10,000 psig. 
Fiows to 2,000 scfm. 


Mfrs. of high pressure and 

large volume gas regulators; 

welding & cutting equipment; 
hardfacing rods; blasting nozzles; 
cobalt & tungsten castings; straight-line 
and shape cutting machines; roller 
and idler rebuilding machines. 


Remote or integral controlled 


Panel mounting if desired. 


ELECTRICAL 


Switching Transistor 316 
\ high-speed, epitaxial mesa, 
switching transistor is one of the 
fastest silicon units available. Ca- 
pable of a typical overall switch- 
ing time of 47 nanosec, the Type 
2N835 also features substantially 
lower collector capacitance and 
reduced collector saturation volt- 
age. Typical voltage is 0.15v at 
10 milliamps. The device has a 
guaranteed minimum-gain band- 


width product of 300 mc, and a 
maximum junction and _ storage 
temperature of 175C. The unit is 
housed in a TO-18 package and is 
capable of a total device dissipa- 
tion of lw. 

Motorola Semiconductor Prod- 
ucts, Inc., Technical Information 
Center, 5005 E. McDowell Rd., 
Phoenix 8, Ariz. 


<= 
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Miniaturized Wire Termination 


wiles \ 


Terminating fine-gage wire leads with miniaturized 
lugs by resistant welding is offered as a custom- 
processing service. Automatic machinery end-strips 
any stranded or solid wire, as fine as AWG 30, 
with most types of extruded insulation, and then 
stamped-out terminals are resistant welded. The 


application illustrated shows a miniaturized flag 


terminal with a butt only 1/32 inch wide attached 
to a 1/16-inch end-stripped AWG 30 wire by a | 


combination of resistant welding and crimping. 


Manger Electric Co., Inc., Miller St., Stamford, 


Conn. 


Component Holders 


Electronic component holders feature high shock 
and Holding 
power is said to increase as shock and vibration 


vibration-resistant characteristics. 
increase, measured by the force needed to remove 
the component. No visible shifting of components 
occurred in shock tests in excess of 200G and vibra- | 
tion tests at 500 cps showed 90G peak acceleration; 
2000 cps/65G peak. 

Masterite Industries, 839 W. Olive St., Ingle- | 
wood, Calif. 


PAR 


ad 34 @] OF 
RIVETING 


THROWS OUT 
WELDING AT 


Cuts Assembly Costs 65% 


At BullDog, TRS riveting replaced arc welding in assembling com- 
ponents of Vacu-Break® safety switch boxes... with an overall 
saving of 65% in assembly costs. Previously, twelve arc welds were 
used to secure the two spring stops and mounting rails of each switch 
box. Special fixtures were required to support parts in the box during 
welding, and after welding was completed the fixtures had to be 
dismantled. The entire operation was costly and time consuming. 


Trained in the PAR Process approach to cost reduction, the TRS man 
saw that an automatic riveting set-up could be devised to simplify and 
speed the work. A roller support was designed to carry the weight of 
the box, and position the parts for twelve fast operations of a standard 
TRS automatic riveter. Other details of rivet design, tooling, and 
setting sequence were quickly solved with the aid of PAR Process 
know-how. Riveting produced an equally strong assembly and per- 
mitted visual inspection of fastenings to assure security. 


= 10] melee 
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FIND OUT what the PAR Process can save you 
The PAR Process aims at lower costs and 
higher production rates. It starts with a sharp- 
eyed, production line search by your TRS man, 
for ways to eliminate or simplify and speed up 
steps in assembly. It is made effective by 
specially organized TRS procedures, backed by 
unique TRS developments in rivets and rivet- 
ing machines. 

The PAR Process may bring you better integra- 
tion and fuller automation of assembly opera- 
tions, or even a cost-cutting change in basic 
assembly method as with BullDog. Ask for a 
check of your operations. Whether your assem- 
bly jobs are simple or complex, it can be worth 
dollars to you. 


Don’t Buy Riveting Machines until you learn how the TRS PAR process revolutionizes riveting 


© TUBULAR RIVET & STUD COMPANY 


QUINCY 70, MASSACHUSETTS * TRS SALES OFFICES: Atlanta + Buffalo « 
Los Angeles «+ 
Seattle. MIDWEST FACILITIES AND STOCK IN CHICAGO. See “Yellow Pages" for phone numbers. 


-etiitte TEEPE ET 


Dalias * Detroit « 
St. Louis + 


Hartford * indianapolis « 


If it’s a Tubular Rivet TRS makes it . 


Charlotte * Chicago + 


Philadelphia « 


Cleveland 


New York + Pittsfield * Quincy 
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EBLECTRICAL 


Semiconductor Strain Gage 319 


One of the smallest solid-state strain gages on the 
market, the MS301-120 is approximately 65 times 
more sensitive than similar metallic devices (the 
manufacturer states). The line of gages includes 28 
other types covering a temperature range from 
—320 to 650F. Gage lengths run from the miniature 
0.05-inch size to 0.5 inch in length, with resistance 
ranging from 120 to 1000 ohms. The MS301-120 

Hy od has a gage factor of 110 and resistance of 120 ohms. 
It is free of hysteresis, highly flexible and adaptable 
to small-area strain measurement. In addition to 
normal bonded strain-gages uses, “Micro-Sensors” 
have a wide variety of applications in such areas 
as aircraft and missile flight instrumentation and 
in transducer sensory devices. Gages are obtain- 
able with or without adhesive backings. 


No. 7373 Feed roll idler | Micro Systems, Inc., subsidiary of Electro-Optical 


on card processing business P Systems, Inc., 319 Agostino Rd., San Gabriel, Calif. 


machine. Full size, as 
shown. 


Silicon Rectifier 


No. 6889-2 Guide roller on 
card processing business 
machine. Approximately 
1% size. 
NICE “specials” provide the Product 
Designer with exceptional opportunities for 
cost reduction and product improvement. The 
properly designed “special” not only performs its basic 
bearing function, but may incorporate features that 
simplify mounting or installation, or combine several 
components into a single interchangeable “package” 
unit. 
Almost six decades of bearing experience have given i : 
NICE an unusual background of experience in the field i | This useful component is rated at 1 amp continuous 
of “specials”. Hence, NICE engineers are well qualified | duty and does not require a heat sink. Junction is 
to design bearings that will fulfill particular applica- Ke | mounted on an especially designed case to effect 
Wen. Sore .. . CneneNNeEy and elislentty. | necessary heat dissipation. PIV rating is from 200 
Can NICE help you? A i & to 1000v. Double-diffused silicon junction is her- 
les | metically sealed in a new cylindrical case with all 
parts silver-plated for minimum contact resistance, 
No. 7233-2 Pulley bearing | good solderability of leads and thermal conductivity. 
in clutch assembly of auto- | Rectifier is available with parallel leads for use in 
. matic washer. Approxi- | printed-circuit boards. 
htc AB cepa cls matey ful size. Electronic Devices, Inc., 50 Webster Ave., New 
Rochelle, N. Y. 
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Precision Potentiometer 321 


A 2-inch potentiometer can be tapped and phased 
in the field for fast and easy modification. Model 
200 CEUS is of modular design with each individu- 
al cup self-contained. Precision-machined housing 
provides flexibility in stacking—as many as 15 units 
can be stacked without loss of accuracy. Nonferrous 
parts are anodized or plated; shaft and ball bearings 
are made of stainless steel. Terminals may be 
furnished with 13 preset taps and are spaced to 
facilitate direct attachment of padding resistors 
(producing nonlinear function from stock items). 
Coin-silver shorting strips may be installed in the 
field. Encased in an aluminum cover, the unit is 
supplied without mounting plate, shaft assembly 
and ganging rings. 
George Rattray & Co., Inc., Hicksville, N. Y. 


Explosionproof Control Units 322 


Pushbuttons, selector switches and pilot lights of 
the explosionproof form are offered in a complete 
line for hazardous areas. Units are useful with 
NEMA 7 or 9 pushbutton stations used where ex- 
plosive gases or combustible dust are prevalent 
and where flame propagation must be arrested. 
Units consist of both standard and mushroom-head 
three-position selector 
switches and torpedo-type pilot lights. All units 


pushbuttons, two- and 


have silver-to-silver contact points and carry a 
heavy-duty rating. Small but rugged devices consist 
of machined aluminum housings, resisting corrosion 
and wear, and bright anodized retaining rings 
providing an all-angle visibility. Colorful units 
with separate name plates, plus pilot lights in 
seven different colors, assure that the exact units 
required are available. Various accessories and 
modifications to standard units also can be provided, 
along with explosionproof pushbutton station en- 
closures ranging from 1 through 85 units in size. 

Gemco Electric Co., 25685 W. Eight Mile, 
Detroit 40, Mich. 
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'PRODUCT-DESIGN BRIEFS 
FROM DUREZ 


MICRO-PRECISION DIVISION, 
MICROMATIC HONE CORPORATION 


Outwears metal bearings 
Loads as high as 50,000 psi don’t 


| bother this plastic bearing. 


In severe high-load, low-speed tests, 
it came through 60 million cycles with- 
out failure—while ordinary bearings 
gave up at 50,000 cycles. 

What helps make it so rugged? One 
fact is the material used on the outside 
to encase the bearing material. The 
bearing material may be considered an 
insert which is molded in place in one 
operation. The support material is 
Durez 16771, a glass-filled phenolic 
molding compound. 

Besides being strong and tough, 
Durez 16771 withstands oil, grease, 
and acid; can’t pit, rust, or corrode. 


What can you do with an idea-plastic 
like this? Automotive designers are put- 
ting it to work now in oil-pump gears, 
automatic transmission parts. Check 
into the places where a tough, high- 
impact plastic could do a better job 
than the material you’re using. Then 
ask your molder for more details on 
Durez 16771—or check the coupon for 
Bulletin D203, which describes the ma- 
terial and its capabilities. 


®@ Plastic bearing material 


® Making epoxies retard fire 


The hardener does it 


Could you be looking for an epoxy that 
retards fire? 


Here are two epoxy laminates we 
made up in the laboratory. Both were 
exposed to equal flames for 30 seconds. 
When the flames were removed, one 
laminate blazed merrily on. The other 
snuffed out instantly, with slight local 
charring. 

The only difference in composition 
was in the hardener or curing agent 
used: at the left, a conventional one; 
at the right, our HET® Anhydride. 

Besides conferring flame retardance, 
HET Anhydride gives a liquid epoxy 
resin a high heat-distortion point and 
superior flexurals at 350°F. It won't 
stain hands or cause dermatitis. And 
it costs less than most hardeners. 

We don’t make epoxies, but we'll be 
glad to send you data on HET Anhy- 
dride. Just check the coupon for it. 


®@ Phenolic tor motor housings 


Housing for life 


Here is part of an appliance not built 
for planned obsolescence. 

The new Hoover convertible vacuum 
cleaner, say its makers, is designed for 
virtually a lifetime of service. Its en- 
gineering represents over 50 years of 
leadership in a highly competitive field. 

It’s significant, then, that to enclose 
the cleaner’s two-speed %-hp motor, 
Hoover designers settled on a housing 
of molded Durez phenolic. 


THE HOOVER souvanr 

You needn’t look far to find good 
sound reasons for using phenolic to 
mount or protect a motor. Phenolic 
gives lifetime stamina at low cost. It’s 
rugged, non-warping—yet weighs less 
than other housing materials. On a 
complex part, it can save you much 
machining. 

Your custom molder can tell you 
more. Or use the coupon to request 
fact-crammed Bulletin D400 on Durez 
molding materials, their properties, and 


For more information on Durez products mentioned above, check here: 


() High-impact molding compound Durez 16771 (Bulletin D203 ) 
() Epoxy hardener, HET Anhydride (Bulletins 19 and 43) 
() Durez molding materials (descriptive Bulletin D400) 


Check, clip and mail to us with your name, title and company address. 


DUREZ p.iastics DivIsION 


2107 WALCK ROAD, NORTH TONAWANDA, N. Y. 





HOOKER CHEMICAL CORPORATION 


HOOKER 


CHEMICALS 
PLASTICS 
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SPECIAL VLIER BALL PLUNGER used on this Hermetic Barrier 
Valve detents on a rack which controls a pinion, which in 
turn, operates the butterfly. Air pressure forces rack out 
of detent, opening or closing valve. Plunger, therefore, acts 
as a positive stop until air pressure is great enough to force 
shaft past detent. Vlier Ball Plungers are available as stand- 
ards in sizes from 4-48 x %,” to 5¢-11x 1”. Various end 
pressures. Specials on quantity orders. 


- 


Ul 


b 


NEW CONTROLLED-TORQUE TOOL incorporates a swivel-pad 
on the screw end to protect surface of part being held. Pad 
swivel 742° in all directions to accommodate off-angles. 
Has unique ball-joint construction for smooth operation, 
Named the Vlier Torque Thumb Screw Swivel-Pad Clamp, 
they are available as standards in 14-20 x 214”, 46-19 x 2%”, 
36-16 x 244” and %-18x 3”, 


If the profit squeeze is making you look for 

new ways to reduce costs, look into Vlier products 
such as those shown below. Hundreds of companies 
are using these simple, standard parts to 

replace complicated, specially-machined devices— 
usually at a fraction of the cost, 


SPECIAL VLIER SPRING PLUNGER, shown in test fixture, has 
laminated phenolic plunger to conform to MIL-P-79B 
(Type GMG). 114” plunger travels .890”; absorbs side 
load of 105 +20 pounds, Vlier can provide spring-loaded 
devices with various diameters, end pressures, plunger 
lengths, and made of materials to meet your specifications. 


FREE IDEA BOOKLET — 16 pages crammed with photographs 
showing how others have profited by designing standard 
Vlier parts into their products, Your Vlier distributor will 
be pleased to give you a copy, or if you prefer, write 
directly to us. 


LIMES? 


Engineering Corporation a 
A subsidiary of Barry-Wright Corporation 
8900 Santa Monica Bivd., Los Angeles 46, California 
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MATERIALS 


Spiral Wrap Hose 





Developed to meet the demand for large-diameter, 
high-pressure hose lines, No. 2755 Spiral Wrap 
Hose is ideal for hydraulic systems where 1-1/4- 
to 2-inch hose sizes are required with working 
pressures up to 3000 psi. The hose has a synthetic 
inner tube with alternating layers of spiral wire 
wrapping and synthetic rubber. Segmented fit- 
tings developed for use with the hose may be as- 
sembled easily and quickly with simple hand tools. 
The segmented fittings are leakproof and blowoff- 
proof—yet they are completely detachable and re- 
usable. 
Aeroquip Corp., Jackson, Mich. 


Pipe Thread Sealant 





Unfused, TFE-fluorocarbon tape, offered in a dis- 
penser box, does not employ an adhesive and is 
useful for aircraft and hospital oxygen line connec- 
tions, couplings, valve sealings, chemical lines, 
high-pressure systems and water-supply systems. 
Tape does not corrode, dry out or stick and thread- 
ed joints are loosened easily even after a long 
period of time. Designated “Scotchrap No. 48”, the 
tape is available in three lengths—260, 520 and 
1296 inches long—in standard 1/2-inch width. 

Minnesota Mining & Mfg. Co., Electrical Prod- 
ucts Div., St. Paul, Minn. 
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Why Name an Air Valve “Mach 2”? 


“Mach 2” is the name of a new Crescent® Air Valve now ready for distribution 
to industry. An identifying name is desirable for this valve to point up the new 
kind of performance it brings to air control and to distinguish it from the other 
valves in the long-established Crescent® line. 


The new Crescent ‘‘Mach 2"' 4-Way Valve. 
(Half-inch pipe size shown.) 


A Breakthrough in Cycling Speed 


Actually these Crescent® “Mach 2” 
3-Way and 4-Way Air Valves represent 
a breakthrough, as the name suggests. 
For years a cycling speed of 600 to 700 
cycles a minute seemed to be the limit 
for solenoid pilot valves. The original 
Crescent 4-Way Valves attained that 
speed a long time before other valves 
even approached it. Now, the “Mach 2” 
has been tested and rated for 1000 
cycles per minute continuous duty. 
During a two-hour test at a speed of 
over 1500 cycles per minute the coil 
temperature stabilized at 7°C below the 
maximum code limit for class A coils. 
Cycling speeds as high as 2100 have 
been successfully reached for intermit- 
tent periods of 20 minutes. 


Brings New Dependability 


We realize that such high cycling 
speeds are seldom needed. However, 
speed and endurance seem to be 
Siamese twins. Here’s why: (1) Speed 
depends on an extremely short stroke 
of the solenoid plunger (3/32 of an 
inch—approximately the thickness of 
a nickel—in the new “Mach 2”). This 
greatly reduces coil heating and, as heat 
goes down, coil life expectancy goes 
up. (2) High cycling speeds demand a 
drastic reduction of friction in the 
solenoid and pilot valve section. In the 


“Mach 2” pilot valve, a tiny ball seats 
on “O” rings at both ends of a pilot 
cartridge. The ball moves freely, inde- 
pendent of the seals. There is no “O” 
ring drag on the pilot plunger because 
it requires no seals; where there is no 
friction there can be no wear. 


Similarly, the main valve seats seal on 
“O” rings. Metal shoulders take the 
shock in such a way that the “O” ring 
seal is merely kissed by the seat in the 
sealed position; since they are only 
minutely flexed they don’t fatigue or 
lose their resilience. 


100 Million Cycle Guarantee 


Because of the short solenoid plunger 
stroke and the elimination of friction, 
there seems to be no limit to the endur- 
ance of the solenoid coils in “Mach 2” 
Valves. We back up this statement by 
guaranteeing the coil life for a mini- 
mum of 100 million cycles. For six 
years “Mach 2” Valves have undergone 
test. Valves have been placed in some 
of the toughest applications we could 
find to test their performance capabili- 
ties in actual service before introduc- 
ing them to the market. Some were 
installed in plants where they were sub- 
jected to very fast-cycling, continuous 
operation. Others have been operating 
where they are exposed to excessive 
dirt, dust and dampness, and in all cases 
the “Mach 2” Valves are performing 
flawlessly. In fact, some operators 
balked at having us remove them for 
inspection. To test the new waterproof- 
ing treatment of the “Mach 2” coils, 
one of the units was completely sub- 
merged in a container of water on 
April 26, 1959, and it is still function- 
ing perfectly. 


Crescent ‘Mach 2"' 4-Way Valve on a roofing 
paper machine. This machine operctes 24 
hours per day, 7 days per week. 


Large printing press used to imprint cardboard 
cartons. ‘‘Mach 2"' 3-Way Valve controls spray 
nozzles which apply ‘‘offset spray.'’ Production 
speed of this machine is 2000 cycles per hour. 


| 





This Crescent ‘‘Mach 2"' 4-Way Valve operates 
the hopper doors at a cement batching plant. 
The valve has been operating at 1400 cycles 
per day surrounded by dry cement. We actually 
had to dig the cement away from the valve to 
get a picture. 


Write for the ‘“‘Mach 2" Catalog 


Crescent® ‘‘Mach 2” Solenoid Pilot 
Operated Air Valves represent a sig- 
nificant breakthrough in “the cycling 
speed barrier” and in valve life and 
operating dependability. We hope you 
will approve of the unusual name, 
“Mach 2.” We know you will approve 
of the low-cost, downtime-free per- 
formance the “Mach 2” will deliver on 
your tough jobs. Please write to 
Barksdale Valves, 5125 Alcoa Avenue, 
Los Angeles 58, California, and request 
an advance copy of the ‘“‘“Mach 2” 
catalog. 
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Mallieable Puts More Muscle in Machinery 


In the agricultural equipment field, reputations depend on building 
products that can take rough treatment... and give real value. To do 
it, agricultural equipment manufacturers rely heavily on Malleable 
iron castings. 

Malleable’s excellent ductility and shock resistance mean longer life 
and fewer problems than obtainable with fabrications. Low start-up 
cost for small quantities also is vitally important in this competitive 
industry. 

Put more reputation-building quality into your products at less cost 
with Malleable. For design assistance or quotations, call any company 
that displays this symbol 


PROBLEM-SOLVING IDEAS 
are yours free in Data 
Unit No.115. For your 
copy, ask any member 
of the Malleable Cast- 
ings Council, or write 
to Malleable Castings 
Council, Union Com- 
merce Building, Cleve- 
land 14, Ohio. 


A Oe Oe al A oo 8 


The versatility 

ferritic and peartiii 
able front axle bat 
hinges, foot pedals, | ai 








No machining or hardening 
is required on this Malle- 
able chain sprocket. It re- 
places a part cut from steel 
plate to which a hub was 
welded. Cost was reduced 
2%. Tests verified the ex- 
cellent performance of the 
malleable part, and led to 
a review of the company’s 
entire manufacture of chain 
sprockets. 


The strength of Malleable is illustrated by 
farm tractor rear axle housings. They must 
absorb the constant shock and strain exerted 
as heavy implements are dragged over rough 
fields. Toughness, ease of machining and econ- 
omy make Malleable first choice for this 


demanding application. 


Field failures stopped as soon as the manu- 
facturer of this plow quadrant began using 
a Malleable casting in place of a welded 
fabrication. This part looks better, works 
better, and quality is uniform in every piece. 
Yet the Malleable quadrant costs 22% less 
than the fabrication. 


Costs dropped 59% when 
this disc harrow ram an- 
chor was converted from 
a weldment to a Malle- 
able casting. Malleable’s 
shock resistance com- 
bined with a better design 
resulted in a part able 
to withstand constant 
punishment. 
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For 
Quality 
and 
Economy 
Use 


MALLEABLE 


For Service Contact... 


CONNECTICUT 

Connecticut Mall. Castings Co., New Haven 6 
Eastern Malleable tron Co., Naugatuck 
DELAWARE 

Eastern Maileable fron Co., Wilmington 99 


iLLINOIS 
Central Fdry. Div., Gen. Motors, Danville 
Chicago Malleable Castings Co., Chicago 43 
Moline Iron Works, Moline 
Moline Malleable tron Co., St. Cha 
National Mall. and Stee! Castin - Cicero 50 
Peoria Malleable Castings Co., Peoria 1 
Wagner Castings Company, Decatur 
INDIANA 
Albion Malleable Iron Company, 
Muncie Division, Muncie 
Link-Belt Company, Indianapolis 6 
National Mall. & Steel Castings Co., Indianapolis 22 
IOWA 
lowa Malleable Iron Co., Fairfield 


MASSACHUSETTS 
Beicher Malleable Iron Co., Easton 


MICHIGAN 

Albion Malleable tron Co., Albion 

Auto Specialties Mfg. Co., Saint Joseph 
Cadillac Mat Malleable Iron Co., Cadillac 
Central Fdry. Div., Gen. Motors, Saginaw 
MINNESOTA 

Northern Malleable tron Co., St. Paul 6 


MISSISSIPPI 

Mississippi Malleable tron Co., Meridian 
NEW HAMPSHIRE 

Laconia Malleable Iron Co., Laconia 


NEW YORK 
Acme Steel & Mall. fron Works, Buffalo 7 
Frazer & Jones Company Division 

stern Malleable Iron Co., Solvay 
Oriskany Malleable tron Co., inc., Oriskany 
Westmoreland Mall. iron Co., Westmoreland 


OHIO 

American Malleable Castings Co., Marion 

Central Fdry. Div., Gen. Motors, Defiance 

Dayton Mail. iron ‘Co., ironton Div., Ironton 
Dayton Mall. iron Co., Ohio Mall. Div., Cclumbus 16 
National Mail. and Steel Castings Co., “Cleveland 6 
PENNSYLVANIA 

Buck Iron Coneens, Inc., Philadelphia 22 

Erie Malleable iron Co., Erie 

Lancaster Malleable Castings Co., Lancaster 
Lehigh Foundries Company, Easton 

Meadville Malleable Iron Meadville 
Pennsylvania Malleable Iron Corp., Lancaster 
TEXAS 

Texas Foundries, Inc., Lufkin 


WEST VIRGINIA 
West Virginia Mall. Iron Co., Point Pleasant 


WISCONSIN 
Belle City Malleable tron Cc., ~; 
Chain Belt comeeee, Milwaukee 
Federal Malleable Company, te west Allis 14 
Kirsh Foundry Inc., Beaver Dam 
Lakeside Malleable Castings Co., Racin 
Milwaukee Malleable & Grey Iron Works, Milwaukee 46 


These companies are members 
of the Malleable Castings Council 





MATERIALS 


Pressure-Sensitive Tape 327 


“Scotch” brand No. Y-9050 heat-reflective 
tape is capable of performing continuously 
at temperatures of 500 to 600F and can with- 
stand more than 3000F of radiant heat for 
short periods. The glass-cloth/aluminum- 
foil tape was developed to meet urgent de- 
mands of missile and aircraft manufacturers 
for a more effective, easier method of pro- 
tecting vital parts from intense radiant heat 
to assure proper performance. It can shield 
the parts from even the radiation of flaming 
rocket exhausts during launch to burnout—a 
period of one to two minutes—at tempera- 
tures of well over 3000F. The reflective tape 
is a lamination of 0.0005-inch aluminum foil 
to 0.002-inch glass cloth, coated with a 
white silicone adhesive to assure high-tem- 
perature operating properties. The adhesive 


is essentially inorganic and converts to silica 
if burned. The tape, considered excellent 
for covering such components as electrical 
control cables, wire harnessing and circuits, 
and piping and pump valves has been used 
on such space “birds” as the Titan missile 
and for the Project Mercury program. 

Minnesota Mining & Mfg. Co., Dept. J1-1, 
900 Bush Ave., St. Paul 6, Minn. 
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Lydpection to rigid standards 
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Photographs show flare, flattening 
and crush tests performed continu- 
ously on every order. Non-destructive 
tests include air, water, magnetic, 
eddy current and visual inspection to 
insure 100% dependability. 





Photomicrograph of polished and acid- 

etched surface shows perfect micro- 

structure of normalized Ohio Welded 

é Pressure Tubing. Weld area running 
ay down the center is now indistinguish- 


7 ” 2 . 
4 5% os (Km able and tube has become, in every 
cer Stare sense, weldless. 
Te iihee a 


You can be sure — doubly sure — of utmost tubing 
dependability when you specify Ohio Welded Pressure 
Tubing — made by Ohio Seamless. First, Ohio works 

to accepted industry standards — ASTM, ASME, and 
similar Federal and military specifications covering 
welded pressure tubing. Second, Ohio Welded Pressure 
Tubing is produced under a continuous process of quality 
control — not just a final test inspection to cull 
questionable material. 


Carefully selected prime raw material is slit, edged, 
shaped and electric resistance welded on the most 
versatile and modern equipment in operation. At each 
and every step of the way Ohio Welded Pressure Tubing 
is under the scrutiny of Ohio’s master tubemakers . . . 
making control tests at frequent intervals . . . testing 
random samples from each production order far beyond 
the limits of the usage involved. 


For critical pressure piping applications . . . for 
condensers, heat exchangers, boilers and superheaters — 
in the range of sizes from 4 to 7144” OD and wall 
thicknesses from .028 to .375’’— mark your prints 
“Ohio Custom Made Welded Pressure Tubing.” 

There is no equivalent. 


OHIO SEAMLESS TUBE 
Division of Copperweld Steel Company 


SHELBY - OHIO 


Seamless and Electric Resistance Welded Stee/ Tubing * Fabricating and Forging 


Representatives in principal cities. Check leading directories: 
THOMAS’, MacRAE’S, CONOVER-MAST, SWEET’S, FRASER’S. 


MATERIALS 


Diallyl Phthalate 
Tubing 328 


Thin-wall, tubular and rectangular 
diallyl phthalate cases are being 
manufactured in several formula- 
tions, including glass-fiber-filled 
and “Orlon”-filled stocks. The 
materials offer good electrical 
characteristics even after long- 
term exposure to high humidity. 
Tubing also features dimensional 
stability and high moisture per- 
meability. Designs may be molded 
as small as 0.065 inch OD by 0.055 
inch ID by 0.125 inch long. Sizes 
and shapes can be molded to cus- 
tomer specification for encapsula- 
tion of tantalum capacitors and 
silicon diodes. Samples are avail- 
able. 

Industrial Electronic Rubber 
Co., 31945 Aurora Rd., Solon 39, 
Ohio. 


Liquid Sealants 


Highly critical locking of spindle 
bearing retention fasteners is one 
application of “Loctite” liquid. 
The sealant also can replace sol- 
dering, brazing and welding, 
press-fits, shrink-fits, staking and 
other mechanical retaining meth- 
ods. A few drops of this self-hard- 
ening chemical will lock in a fas- 
tener, seal a fitting or hold a part 
on a shaft without mechanical 
help. No mixing and long shelf 
life are features of the liquid, pack- 
aged in a small plastic bottle. The 
sealant is more penetrating than 
very thin oil (the manufacturer 
states) and hardens in small clear- 
ances in a few hours. 

American Sealants Co., Hart- 
ford 11, Conn. 


<a 
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Dry-Film 
Bonded Lubricant 330 
An extreme-environment lubri- 
cant is useful for temperatures 
in the range of —300 to 1200F. 
“Molykote X-15” is insensitive 
to liquid oxygen, is unaffected by 
up to 5 x 10® roentgen gamma 
radiation, retains its lubricating 
properties under vacuums to 
10°mm of Hg and is easy to apply 
in shop or field. Sprayed or 
brushed on, the material dries 
to a tough, resilient coating in 
one hour at room temperature. 
Shelf life is six months minimum 
and each package is stamped with 
the expiration date. 
Alpha-Molykote Corp., 65 Har- 


vard Ave., Stamford, Conn. 


Cable System 
Markers 


Identification and coding of con- 
trol-system interconnection cables 
is made possible with “Identi- 
tape”. System installation time 
is reduced and guesswork is elimi- 
nated from the costly task of cable 
and connector identification at the 
time of assembly. Using a cus- 
tomer’s system diagram or a cable 
routing list, the manufacturer 
provides cards of coded identifi- 
cation and reference designation 
pressure-sensitive tapes, keyed 
to an interconnection drawing. 
Cards of specifically marked 
individual tapes also can be 
arranged to follow specified 
equipment installation procedures 
based on order of assembly. Mark- 
ers are removed easily from as- 
sembly cards and are offered in 
a range of materials and colors 
as well as in “shrink-on” type. 
Material meets MIL-I-7798 and 
AMS 3652 (“Teflon”). Samples 
may be requested. 

Manger Electric Co.,  Inc., 
Miller St., Stamford, Conn. 


» 
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NEW FAST DRAW 
TECHNIQUE CUTS 
FABRICATING COST 
OF MAGNESIUM 


FROM BLANK... 


TO PART... 


IN 142 SECONDS \ 
CYCLE TIME 


Magnesium parts are now being deep-drawn experi- 
mentally at high speeds with a newly-developed 
process. It uses standard mechanical presses, mod- 
erate temperatures (400°F.) and ordinary soap-type 
lubricants. The part illustrated below was drawn and 
ejected in 11% seconds. 

This technique cuts the cost of fabricating cylin- 
drical parts of magnesium—with its unparalleled 
combination of light weight, stiffness and strength. 
Draws to a 50% reduction are made readily at normal 
production speeds with a minimum of die stages. 

The new technique is expected to find use for many 
drawn magnesium parts, including components of appli- 
ances and business machines. Find out what it can do 
for you. Write THE DOW METAL PRODUCTS COMPANY, 
Midland, Mich., Merchandising Dept. 1109AV7-21. 


THE DOW METAL PRODUCTS COMPANY 


Division of The Dow Chemical Company 





MATERIALS 


Stainless 

Spring Wire 332 
Designated NS-355, this stain 
less spring wire has _ tensile 
strengths up to 100,000 psi 
higher than music spring wire, 


permitting smaller springs for 


a given capability. Guaranteed 


minimum tensile strength of 
0.195-inch size is 290,000 psi; 
guaranteed strength of 0.004- 
inch wire is 500,000 psi. NS- 
355 is an unbalanced semi- 
austenitic alloy with a typical 
analysis of: 0.142 percent car- 
bon, 1.00 percent manganese, 
0.027 percent phosphorous, 
0.013. percent sulphur, 0.32 
percent silicon, 15.65 percent 
chromium, 4.38 percent nickel, 
2.68 percent molybdenum, 0.12 
percent copper and 0.124 per- 
cent nitrogen. 

National-Standard Co., Dept. 
RDT, Niles, Mich. 


Fire-Retardant 
Foam 


“Hetrofoam 250” offers signifi 
cant cost savings through elimi- 
nation of expensive prepolyme: 
processing of resin. Versatility 
and improved handling char- 
acteristics are evidenced by 
the material’s ability to be 
poured in thick sections with- 
out knit lines or air inclusion. 
Physical properties of the insu- 
lating material are: heat stabi- 
lity, no distortion (even at 
temperatures beyond 200F); 
thermal conductivity, 0.10 to 
0.12 at 75F; good dimensional 
stability; low water absorption, 
and moisture permeability. 

Durez Plastics Div., Hooker 
Chemical Corp., North Tona- 
wanda, N.Y 
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New contact reliability. Parallel bifur- 
cated contacts, which allow four cur- 
rent paths instead of one, provide 
infinitely greater circuit reliability . . . 
liberally designed so any current path 
carries full relay rating. 


a8) 


At last! ‘Mechanical memory” latch 
as reliable as the relay itself! No ad- 
justment ever needed. Add latch at 
any time. 


New simplified design! Cutaway view 
shows basic simplicity. Coil vacuum 
impregnated to resist damage from 
humidity, vibration, electrical stress. 
Terminals can be screw or spade type. 








Space savingest relay 
you ve ever seen: New 
Cutler-Hammer Compact 300° 


Versatile 300 V. contro/ relay is so reliable it’s permanently sealed! 


Here is the best answer yet to the need for 
an extremely reliable, small-size 300 V, 
6 amp., industrial relay —the new ‘“‘Com- 
pact 300” from Cutler-Hammer. 

Every detail known that affects relay 
reliability has been improved in the “‘Com- 
pact 300.” Bifurcated contacts which make 
possible four current paths rather than one, 
add millions of operations to the ““Compact 
300’s” electrical reliability. 

In fact, we’re so confident of its electro- 
mechanical reliability, we permanently en- 
close the ‘““Compact 300.”’ And, if it should 
be damaged by a fault current, you throw it 
away and replace it with a new one. Its low 
price makes this an economical, practical 
maintenance procedure. 

Now think of the space you can save 
with the ““Compact 300.” It controls up to 


WHAT’S NEW? ASK.. 


eight circuits in panel space only 2” wide 
by 234” high. 2, 3, 4, 6 and 8 poles with any 
combination of N.O. or N.C. contacts are 
available, of course. 


At any time, you can add “mechanical 
memory”’ latch with a life equal to the life 
of the relay. No adjustments are ever 
necessary. Contact your Cutler-Hammer 
distributor for details on the ‘Compact 
300” or send for Pub. LO-79-N272. 


What's new at Cutler-Hammer? 
New, better products, like the 300 V. relay 
are coming steadily from our new, expanded 
plant facilities. We’re ready now to help 
you take care of the great industrial growth 
of the future. If you are planning ahead 
and need electrical control assistance, con- 
tact the nearest Cutler-Hammer sales office. 


CUTLER: HAMMER a 


Cutler- Hammer Inc. Mil iwat skee, Wisconsin « ision: Airborne Instruments Laboratory « Subsidiary: Cutler- 
A 


Hammer Internationa “As sociate’ Aa. Cutler-Hammer 


Ltd.; Cu tler-Hammer Mexicana, S. A. eS ey 
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Protective Caps and Sleeves 334 


Molded plastic caps and sleeves now are offered 
in large sizes at low cost, even when quantities 
needed are small. Material is hardy, flexible, 
unbreakable polyethylene, useful for protecting 
threaded shafts, machined shafts, drill pipe and 
other components of large size or odd shape. Caps 
and sleeves provide a seal against dust and mois- 
ture and protect against impact damage in transit 
or storage. Almost any depth may be specified, 
and units can be molded in numerous colors as 
well as in translucent white. 

Protective Closures Co., Inc., Caplugs Div., 
2207 Elmwood Ave., Buffalo 23, N.Y. 


Stainless Strip Steel 


A brighter, more corrosion-resistant, stainless 
strip features a highly reflective finish called 
“Unibrite”. The finish is a result of production- 
line buffing at the mill. Consistency of finish, 
color, shading and reflectivity are maintained on 
both sides of the stainless, making it suitable for 
the automobile, appliance and houseware indu 
tries. Coils of strip up to 26-1/2 inches wide ma 
be ordered. 

Universal-Cyclops °»Stee! Coq Coshocto: 
Ohio. 





Another pump problem. . . solved by TUTHILL 


TUTHILL 


pump-motor combinations 


add to precision, 


dependability of G PE 


electrohydraulic valve 
actuators 


The Model 684 heavy-duty Electrohydraulic Valve 
Actuators produced by GPE Controls are used to 
position valves in response to low level DC input 
signals from electronic controllers, manual stations 
or flow or pressure transducers. Often used outdoors, 
they must be rugged . . . and their precision and 
dependability must be beyond question. 

A vital component of these precision controllers is 
the Tuthill Series 48 close-coupled electric motor and 
hydraulic pump combination. Chosen primarily for 
their dependability, the compactness (574"x11!%%"), 
and light weight (21 pounds) of these combinations 
enabled them to fit into GPE Controls’ design with- 
out assembly difficulties. 


Complete close-coupled selection 


The Series 48 units are only one of a complete selec- 
tion of Tuthill close-coupled combinations provided 
in three general series with capacities up to 50 gpm, 
for pressures to 500 psi. All units are particularly 
designed for applications where space is at a 


Tuthill manufactures a complete line of 
Positive displacement rotary pumps in ca- 
pacities from 1/3 to 200 GPM;; for pres- 
sures to 1500 PSI; speeds to 3600 RPM. 


e 


a 
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premium. Elimination of couplings, bases and 
adapters results in significant savings. Reduced 
weight means lower shipping costs . . . and their 
compactness simplifies assembly operations and 
lowers production costs. 


Over 800 models 


These close-coupled pump and motor units are but 
a small part of Tuthill’s complete line of over 800 
different standard models. In addition, Tuthill’s 
experienced staff of application engineers will work 
with you in designing a special unit to precisely meet 
all the requirements of your particular application 
... “fit the pump to the problem.” 

Write today for Catalog 100 which describes the 
complete Tuthill line. Or, better yet, send drawings 
or other information on your pump application so 
that our engineers can indicate how Tuthill may be 
able to provide savings in your particular operation. 


TUTHILL PUMP COMPANY 


ror & 
YOUR PURPOSE 


943 East 95th Street, Chicago 19, Illinois 
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EQUIPMENT 


Tape Layout Pen 


This designer's aid provides fast, accurate appli- 
cation of self-sticking tapes to printed-circuit 
masters, maps, charts, graphs, office and plant 
layouts, drawings, artwork, displays, photo nega- 
tives and many other technical illustrations. The 
unit is a durable, precision-engineered drafting 
instrument. Using the tape pen and precision-cut 
drafting tapes, the designer can apply straight, 
curved or irregular lines from 1/64 to 3/16 inch 
wide to any surface that can be inked. Lines are 
uniform in width and density — accurate for place- 
ment to 0.010 inch. The device swivels on minia- 
ture ball bearings located on upper and lower 
ends of shaft, allowing 360-deg traverse without 
changing hand position. Wheel assembly feeds, 
applies and burnishes tape in one operation. 

W. H. Brady Co., 727 W. Glendale Ave., Mil- 
waukee 9, Wis. 


L?-64 





Table-Top 
Drafting Machine 337 


A compact, desk and _ table-top 
drafting machine provides fast 
and accurate finished drawings 
of complex diagrams. The unit is 
for use by the design engineer, 
architect or draftsman who re- 
quires a board for part-time office 
or home use; the student of draft- 
ing (for classroom use), and others 
who have only an Oc casional need 
for a drafting board. Combining 
the drawing capabilities of a 
T-square, straightedge, triangle, 
scale and protractor, the “Paragon 
Jr.” features controls that permit 
one-hand operation. This mini- 
mizes the number of arm and hand 


motions needed to produce the 





finished drawing. A simple brack- 
et assembly facilitates temporary 
or permanent mounting on almost 
any desk, board or table. The unit 
operates efficiently on any draw- 
ing board inclined at any angle 
up to 20 deg and will accept any 
scales with standard chuck plates. 
The control head has full 360-deg 
indexing with automatic 15-deg 
stops, a rapid release for inter- 
mediate settings and a convenient 
lock for intermediate setting of 
the protractor and vernier. 

Keuffel & Esser Co., Third & 
Adams Sts., Hoboken, N.J. 
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SPLIT LIGHT BEAMS 
MEASURE IN MILLIONTHS 


to help SSF build better bearings 


MOTION ENGINEERING 


Advanced ball and roller bearing technology 


The concentric pattern of interference fringes in the 
picture above is reproduced from an actual photo 
taken with the aid of an interferometer in the S&F 
laboratories. The subject under examination is a 
microscopic flaw in the surface of an accurately 
lapped steel ball. The principle of utilizing split beams 
of light to form interference patterns enables accu- 
rate measurements to be made in millionths of an inch. 
SSF is a leader in the development and applica- 
tion of ultra-precise measuring systems. The Sif 
metrology laboratory plays an important part in a 
continuing program of research to produce bearings 
of improved accuracy and finish, and consequently, 
quieter, smoother running characteristics. 
Whatever types of rolling contact bearings you 
need—ball, cylindrical roller, spherical roller, tapered 
roller or precision miniature—you’ll find StF your 
best assurance of dependable performance. Sisf 
Industries Inc., Philadelphia 32, Pa. 6104 





EQUIPMENT 


Industrial Pliers 338 
A line of precision pliers, incor- 


porating six different plier styles, 





is designed especially for the 





craftsman and technician. Each 
style is made for a specific. in- 
dustrial application and all models 


utilize precision box joint con- 





struction to insure jaw alignment. 
Made in Sweden of high-grade 
tool steel, each plier is tempered 
at all three key areas—jaws, box 
joint section and _handles—for 
greater strength. Finish is chrome 
plated and highly polished. Plastic 
“cushion-grip” handles also may 
be provided. 

Handicraft Tools, Inc., Div. of 
X-acto, Inc., 48-41 Van Dam St., 
Long Island City 1, N.Y. 











Calculator 


from AMPHENOL R&D | 0 6 ORE 


microminiattve interconnecting devices... 


AMPHENOL’s strong research & development program in electrical in- 
terconnections continues to produce results. New ideas, new forms, 
new materials are being made available to industry in previously 
unexplored areas. Staff research activities in Materials and Com- 
ponents and in Advanced Engineering Technology are unparalleled 
in the connector industry. Working with superior laboratory equip- 
ment, scientists are investigating new dielectric materials, ceramics 
and applications of metals under environments of high temperature 
and high altitude. Problems entailed in the interconnection of the 
most advanced micro-miniature components are under intensive study. - : 

Representative of results are the unique connectors illustrated in : $5 : A slide-rule device. useful in 
this advertisement: Micro Min, Micro Edge and Micro Mod. This cele 4a ; determining pump or chamber 
complementary family lends itself variously to straight form, modu- 
lar, printed wiring and stick circuitry, or taped cable. Contacts are 
on .050” centers in Micro Min and .075” centers in Micro Edge and 
Micro Mod. They are the only micro-miniature connectors now com- 
mercially available. Complete cataloging is available for your use 
upon request. 


size, time and pressure in high- 
vacuum systems, consists of two 
heavy-gage slides held in place 
ele, by a rigid vinyl casing. Either 
AWARD of MERII : slide can be used to solve numer- 
ous vacuum problems. Used to- 
; gether, the slides are capable of 
For outstanding achievement / : solving many more complex prob- 
in industrial design, AMPHENOL PAT. PEND. lems. Overall size of the low-cost 
Micro Mod connectors were awarded a 1960 , calculator is 8-1/2 by 11 inches. 
WESCON Award of Merit. ie Consolidated Vacuum Corp., 
i subsidiary of Consolidated Elec- 
trodynamics, 1775 Mt. Read Blvd., 
AMPHENOL CONNECTOR DIVISION ae 
1830 S. 54th Avenue, Chicago 50, Illinois <a 
Amphenol-Borg Electronics Corporation: General Offices in Broadview, IIl. Circle 59 on Reader-Service Card 





When This 
Can Be 


Mo-Bar Air and Hydraulic Cylinders cannot fall 
apart ... because of loose tie-rods... when you 
remove the rod bushing and cartridge retainer 
plate of these cylinders. 

Mo-Bar’s exclusive feature of using four (4) 
Allen Head cap screws in place of conventional 
protruding hex nuts... permits easy, quick re- 
placement of the entire cylinder Rod Cartridge 
assembly . . . with cylinder barrel and tie-rods 
always permanently in place. 

This Mo-Bar ‘“‘first’’ gives greater design flexi- 
bility ... particularly for cylinder mounting in 
tight places. 

Other Mo-Bar “‘firsts’”’ include (1) improved 
Rod Cartridge design where the long bronze rod 
bushing is piloted into cylinder head—not threaded 
—for maximum piston rod support ...and (2) 
oil-heat resistant, self-adjusting Seal Guard wiper 
rings, with long conical taper, to throw off all 
harmful matter from piston rods. 

The unique Mo-Bar compact design for air and 
hydraulic cylinders assures superior performance 
and unfailing dependability with positive, uni- 
form actuation at all times. 

There are Mo-Bar Air Cylinders, series ‘a’— 
1%" to 14” bore, to 200 psi. . . Mo-Bar Hydraulic 
Cylinders, series ‘m’ (medium pressure)—1%” to 
14” bore, 500 to 2000 psi... Mo-Bar Hydraulic 
Cylinders, series ‘h’ (high pressure)—1}" " $0.42” 
bore, 2000 to 3000 psi. 


Write for all three bulle- 
tins—Nos. 202, 203 and 204 
—describing Mo-Bar Air and 
Hydraulic Cylinders for fluid power 
applications ... Dept. A 
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HYDRAULICS CO. 
Crystal Lake, Illinois 


Calculator Cursor 
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Addition of a cursor to the manufacturer’s “Lot- 
Size Calculator” enables adjustment of cost factor 
percentage in inventory control. Percentage base 
may be chosen to match the particular inventory 
item. Lot size then is determined at lowest cost 
possible. Plastic cursor does not increase manu- 
facturer’s price for the calculator. 
Van D. Mark, St. Clair, Mich. 


Foldaway Utility Lamp 


Designed for use where a single source of glare- 
Model 5975 


unit easily 


free, concentrated light is desired, 


is a low-cost, high-intensity trans- 


ported from one area to another. At average dis- 
tances, the lamp has a greater light than a 150w 
bulb—it is 150 foot-candles at a distance of 12 
inches from lamp to object. Three friction joints 
increase or decrease height; in extreme position, 
the arm has an overall height of 15 inches. The 
2-1/2-inch-dia shade is cork insulated for better 
heat dissipation and rotates 160 deg around cen- 
“Teflon” feet 
Finish is light beige 


tral axis. Base is weighted and has 
to prevent surface scratch. 
wrinkle, but special colors may be supplied. Inde- 
pendent electrical outlet is an integral part of the 
lamp and can be used when lamp is on or off (115v 
at 1 amp). Folded, the unit measures 10 by 2-1/2 
by 4 inches. 

Tensor Electric Development Co., Inc., 1873 
Brooklyn 33, N.Y. 


Eastern Parkway, 





Self-Lubricating 
BEARINGS 


FABRO/D 


REDUCE... 


costs, wear, maintenance, and friction 


PROVIDE... 
reliability, weight-saving, nearly-equal starting and 
running coefficients of friction 


ELIMINATE... 


lubrication, fretting, brinelling, use of seals 


MAGNIFIED PHOTOGRAPHS OF FABROID 


VOX-STRENGTH PROVIDES MAXIMUM LIFE FOR 
LOW-SPEED, HIGH-LOAD APPLICATIONS 


FABROID consists of two fused layers. The bearing 
layer (Fig. 1) is a weave of Teflon* fibers interwoven 
on the back with a layer of phenolic-impregnated 
glass fibers of high tensile strength (light strands 
in Fig. 2). 


Bonding the two layers under pressure and elevated 
temperature results in a dense lattice of self- 
lubricating Teflon fibers which have ten times the 
strength of other Teflon forms. 


*E. 1. Dupont’s Tetrafluorethylene 
FABROID solves these bearing problems . . . 


Lubrication and maintenance 
Extreme temperatures 

Tight space, weight conditions 
Abrading, galling, or corrosion 
Contamination 

Static Friction 

Shock and vibration 


There Is No Substitute For Fabroid Bearings 


U.S. Pat. No’s. 2,804,886; 
2,835,521; 2,885,248 


MICRO-PRECISION DIVISION 


Micromatic Hone Corporation 
1535 Grande Vista Ave 
Los Angeles 23, California 


PHONE: ANgeles 3-6142 
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The secret of the new swing-away steering wheel in the Ford 
Thunderbird is a flexible shaft between the stub shaft in the 
steering gear box and the upper steering rod. 

Here are the benefits derived from flexible shafts: 

1. Safety. Safety against failures is provided. 

2. Durability. Flexible shafts eliminate the possibility of 
play or lost motion at this juncture for the life of the car. 
3. Compact. The flexible shaft is more compact than con- 
ventional joints. 

4. Strength. In case of power steering failure, the maxi- 
mum torque would be 660 pound-inches, which would occur 
during parking on dry pavement. The flexible shaft can 
absorb this and much more. 

Here is another example of creative engineering with 
flexible shafts. Investigate for yourself how they can solve 
many of your design problems and at the same time 

reduce costs. 


S. S. WHITE INDUSTRIAL DIVISION, 
DEPT. D 10 East 40th Street, N. Y. 17, N. Y. 


THE S. S. WHITE FLEXIBLE SHAFT HANDBOOK 
New 4th Edition...Send for your free copy! 


Libihie 


FIRST NAME 


IN FLEXIBLE SHAFTS 
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FLEXIBLE SHAFTS 


the secret of Ford’s swing-away wheel 


EQUIPMENT 


Time Totalizer 


AIRBORNE PRODUCTS 
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A small, inexpensive, trouble-free unit indicates 
accumulated hours of operation of machinery or 
equipment to which it is connected. A mercury 
coulometer, the unit is operated by an integral 
electrical network which compensates for tem- 
perature differences and supply voltage varia- 
tions. The two models available (a-c or d-c) have 
full scale ranges of 1000 hr. The a-c device has 
a power source of 105 to 124v and frequency range 
of 50 to 2400 cps. Other specifications are: power 
consumption, 0.5w; compensated temperature 
range, —35 to 71C; accuracy, +6 percent over full 
range; shock resistance, 10 to 50G; vibration 
resistance, up to 500 cps at LOG. The unit meas- 
ures | by 9/16 by 2-3/16 inches and weighs 1.2 oz. 
Screw terminals are provided for connection and 
clear plastic housing is hermetically sealed. 

Leland Airborne Products Div. of American 
Machine & Foundry Co., 261 Madison Ave., New 
York 16, N.Y. 


COMPONENTRY BY 


CoN RY OYAN TTR 


PRESSURES 
_ TO 16,° 














oo PS! 


— 


° STEEL LINE AND FITTINGS 
¥e” Diameter Flow Passage 
Leak-proof Fitting Seal 
Balanced Line Valves 
Low Torque at 12,000 PSI 
Replaceable Seats and Spindles 
Control Valves 
Pilot Operated Valves 


) Pressure Vessels 


© DEHYDRATION EQUIPMENT 
Cartridge Type Systems 
Refrigerated Mechanical 
Separators 
Oil Vapor Removal to 0.3 PPM 
Minus 115°F. Dew Points 


° Write for Catalog Today! 
PRESSURE COMPONENTS, Inc. 


3429-D OCEAN VIEW BLVD. 
GLENDALE 8, CALIFORNIA 
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Potentiometer 
Tapping Kit 343 
This kit contains complete tooling 
required for inserting snap taps 
to simulate nonlinear or special 
functions in the manufacturer's 
RVBC2 and RVC2 potentiometers 
(used in flight simulators or 
breadboard experimental work). 
A locator pin in the base plate 
engages drive-arm assembly of 
the potentiometer, permitting ac- 
curate contact setting. The chuck 
securely holds potentiometer 
without damage to the housing 
during tapping operation. A sup- 
ply of “Mylar” strips is included 
for use as protective shields for 
adjacent turns of fine resistance 
wire. Attachment of desired taps 
to potentiometer collar is provided 
with a tap-inserter tool. Oilers, 
wire strippers and tweezers, taps, 
subassemblies and “Glyptol” 
complete the kit. 

Technology Instrument Corp., 
531 Main St., Acton, Mass. 


Portable 
Tube Checker 344 


A highly compact instrument will 
test nearly all radio and TV re- 
ceiving tubes dynamically with 
just six sockets. The checker tests 
sections of multisection tubes 
separately, detecting shorts and 
dynamic emission. In addition, 
it checks picture tubes, all types 
of transistors (for leakage and 
power gain) and radio batteries 
under full load. New tubes may 
be accommodated without adding 
or changing sockets—only a sim- 
ple chart addition is~ required. 
Panel displays a three-color chart 
and dials for fast and accurate 
settings. Large “Plexiglas” meter 
housing offers easy readings. The 
device is extrasensitive for grid- 
to-cathode leakage and for heater- 
to-cathode shorts. Interelement 
leakage, less than 3.5 megohms, 
shows up accurately. The checker 
measures 17 by 6 by 12 inches and 
weighs 16 lb. 

GC Electronics Co., 400 S. Wy- 
man St., Rockford, Ll. 
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KHP SERIES SHOWN ACTUAL SIZE 


having rare longevity 


This small, 4-pole relay has the happy faculty of maintaining its original operating 
tolerances over an exceptionally long life. Example: tests (by customers!) show this 
relay has variations in electrical characteristics of less than 5% after more than 100 
million operations. 

But that’s far from ail. This is a smai// relay . . . about a one inch cube. This relay 
is easy to install using the conveniently spaced solder lugs or a socket. Thus you 
save time and production costs. This relay is versatile . . . its 4PDT contacts will 
switch loads from dry circuit up to 3 amperes. This relay—well, why not order samples 
and see for yourself! Order today from your P&B representative or call us at Fulton 
5-5251, in Princeton, Indiana. 
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KHP SERIES SPECIFICATIONS 
CONTACTS: 
Arrangement: 4 Form C, 2 Form Z. 
Material: %” dia. Silver standard. Silver cad- 
mium oxide and gold alloy availabie. 


Rating: 3 amps @ 30 volts DC or 115 volts AC 
resistive for 100,000 operations. 


COILS: 

Resistance: | 1000 ohms max. 

Temperature: Operating Ambient: —45°C. to 
+70°C. 


Power: 0.5 watts min operate @ 25°C. 0.9 
watts nom. @ 25°C. 2.0 watts max. @ 25°C. 


TIMING VALUES: 

Nominal Voltage @ 25°C. Max. Valves 
Pull-in time 15 ms 
Drop-out time 5 ms 

INSULATION RESISTANCE: 1500 megohms min. 

DIELECTRIC STRENGTH: 

500 Volts RMS 60 cycles between contacts. 

1000 Volts RMS 60 cycles between other elements. 

MECH. LIFE: In excess of 100 million cycles. 

SOCKET: Solder lug or printed circuit terminals. 
Available as accessory. 

DUST COVER: Standard. 

TERMINALS: Solder lug and taper tab. 


P&B STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL ELECTRONIC PARTS DISTRIBUTOR 


POTTER & BRUMFIELD 


DIVISION OF AMERICAN MACHINE & FOUNDRY COMPANY @ PRINCETON, INDIANA 


IN CANADA: POTTER & BRUMFIELD, DIVISION OF AMF CANADA LIMITED, GUELPH, ONTARIO 





FOREIGN 
PRODUCTS 


6/12V D-C Motor 


To obtain additional information 
concerning New Foreign Products. 
write direct to manufacturer .. . 
mentioning DESIGN NEWS. 


A slim auxiliary power source, 
developed initially for auto- 
motive use, has 114 by 79 by 
33.5 mm outside dimensions, 
mounts with four metric- 
thread M6 screws and weighs 
about 3 Ib. The reversible 
motor develops approximate- 
ly 1/20 hp at 4500 rpm and 
absorbs 120w input from 6 or 
12v. Temperature range is 
from ambient to boiling point. 
Factory lubrication is suffi- 
cient for 30,000 operating cy- 
cles of 10 sec each: Housing 
is not waterproof but resists 
dust and normal vibrations. 

Robert Bosch GmbH, Stutt- 
gart, Germany. 
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LABORATORY LAUNCH PAD 


2-MM Axial 
Needle Bearing 


A new line of needle bearings 
for axial thrust requires as 
little as 2 mm of depth if 
adjacent running surfaces can 
be ground and_ hardened. 
Where this is not possible, 
steel bearing discs of 1-mm 
thickness are used. Needle 
diameters range from 2 to 
4 mm and bearing ID’s range 
from 15 to 70 mm. Cages con- 
sist of two channel-shaped 
parts, one of which is clamped 
around the other after in- 
sertion of needles. 

Industriewerke Schaeffler, 
Herzogenaurach near Nurem- 
berg, Germany. 


Optical Universal 


Protractor 


A 4x, 90-deg glass-engraved 
scale can be read with +5 min- 
utes of are accuracy. Optical 
magnification of the 30x scale 
increases accuracy to +2 min- 
utes of arc. Gage legs (6 or 
12 inch) are interchangeable 
(movable along their axis) and 
can be locked in _ position 
with convenient thumb lever. 
Gage is designed to measure 
and check jigs, gages and 
tools. Reverse side of read- 
ing head is flat to permit 
alternate use as drafting im- 
plement. 

M. Hensoldt & Soehne AG, 
Wetzlar, Germany; distribu- 
tor: Carl Zeiss Inc., 485 Fifth 
Ave., New York 17, N.Y. 





Gasket engineering 


S. 
TORQUE RETENTION 


Bolt length and bolt torque are important factors in maintaining 


flange loads on gasketed joints. New engineering studies show 


tne 


extent of these effects to be greater than anticipated 


Retention of bolt torque on gasketed 
joints is a function of several factors. 
Two important ones concern the bolt 
itself: its length and the amount of 
torque initially applied to it when the 
joint is tightened. 

Recent tests were conducted at the 
Armstrong Research and Development 
Center to study (1) the relation of 
bolt length to torque retention; and 
(2) how torque retention is affected 
by variations in the amount of torque 
originally applied to the bolts. 

In these tests, separate steel flanges 
were prepared to accommodate three 
different bolt lengths—%”, 1”, and 
1%”. (See Figure 1 for definition of 
bolt length. ) 








EFFECTIVE 
sour 


Tor 
FLANGE LENGTH 


PSR DANO PR, 
3 
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Figure 1. Here bolt length is defined 
as the distance from the underside of 
the boit head to the face of the oppos- 
ing flange—including the washer and 
the compressed gasket thickness. 











The flanges were gasketed with an 
Armstrong beater-saturated asbestos 
material—Accopac AN-890—in 2” 
gauge. (Previous tests had indicated 
that this material possessed excellent 


torque retention characteristics.) The 


E. M. SMOLEY 
Research Physicist 
Armstrong Research and Development Center 


only variables in the tests were bolt 
length and initial torque values. 
After the bolts were torqued to 
specific loads at room temperature, 
the flanges were placed in an oven at 
300° F. for a period of 18 hours. Then 
they were removed, and while the 
flanges were still hot, bolt torque was 
re-measured. The percentage of re- 


short bolts . . . and the difference is 
greater as initial torque is increased. 
These results are, of course, what 
was anticipated in quality. In quan- 
tity, however, the difference in torque 
retention resulting from variations in 
bolt length and initial torque values 
was significantly larger than had been 


expected. 





BOLT TORQUE RETAINED — % 





Figure 2. Curves show 





% of initial torque retained after 
18 hours at 300° F. Initial torque is indicated at the beginning 
of each curve. 5/16-24 NF hard steel bolts were used. 


BOLT LENGTH 








tained torque was calculated and 
charted as shown in Figure 2. 

The chart shows clearly that low 
initial torque loads lose proportion- 
ately more torque than higher loads. 
At 10 ft-lbs of initial torque, for ex- 
ample, the average torque loss for the 
But at 25 


ft-lbs of initial torque, the average loss 


three bolt sizes was 37%. 


was only about 8%. 
The tests also indicate that longer 


bolts retain torque much better than 


Research on gasket performance is 
a continuing project at the Armstrong 
Research and Development Center. 
Our large library of data may already 
contain the answer to specific prob- 
lems you may have on gasket design, 
performance, or selection. We will be 
glad to make suggestions if you will 
submit details to us. Address inquiries 
to Armstrong Cork Company, Indus- 
trial Division, 6507 Ithaca Street, Lan- 


caster, Pennsylvania, 
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Conical Surface Emits Infrared 


Edward W. Schrader, Western Editor 


In missile or satellite tracking, a pyrotechnic 
source emits electroynagnetic radiation with en 
ergy in the infrared and visible wavelength 
regions. A cavity with a conical surface intensi- 
lies this energy. The high efficiency attained 
results in a smaller and lighter weight infrared 
source than the normal 


tungsten lamp and 


power supply. 


Black body laws govern the emission of electro- 
magnetic radiation. In practice, a true black 
body source has not been found to exist; how- 
ever, gray bodies can produce a known percent- 
age of the black body emission in a given range 
ol wavelengths. 


\ cone of transparent material, its base serv- 
ing as the aperture, emits electromagnetic radia- 


RADIATION SOURCE weighs 3 oz and is 1.5 inches long. 
Usable energy is maintained for 10 sec after ignition. 


tion approaching 99.9 percent of a true black 
The 
cone may be of a high melting point material, 


body for preseiccted wavelength regions. 


such as fused quartz or sapphire. 


Between the conical surface and a hermetical- 
ly sealed cylindrical case is a suitable, gasless 
pyrotechnic mixture or charge, such as thermite. 
The latter provides a source of thermal energy. 
The charge is fired by a squib. 


When the squib is energized with a low-power 


electrical impulse, the pyrotechnic charge ig- 


nites. It burns at a high temperature, starting in 


the area next to the cone. The burning moves 
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MATERIALS 


for Tracking Source 
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Radiation cone 





SECTION A-A 


CONICAL SHAPE emits electromagnetic radiation from 
thermal energy of burning thermite. Cavity radiator emits 
infrared and visible energy through aperture. Firing squib 
includes primer for igniting thermite charge. Carbon 
sleeve protects steel case from intense heat. Rolled end 
of case crimps radiation cone in place to seal unit. 


radially outward toward the case from the sur- 
face of the cone. 


The thermal energy transfers from the burn- 
ing charge to the conical shell. The shell rapidly 
increases in temperature approaching the high- 
combustion temperature. The electromagnetic 
radiation from the flame is emitted through the 
aperture at the base of the cone. 

The conical radiation source is a design de- 
velopment of Special Devices, Inc., Newhall, 
Calif. 
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Hydroplane speeds averaging 
over 107 miles per hour, run- 
about endurance runs of 50,000 
miles in 68 days and outstanding 
power exhibitions by Mercury 
outboard motors are a true test 
of component performance. 
MCGILL split center main bearing 
sleeves are used in 60-80 horse- 
power six cylinder Mercury out- 
board motors and have played an 
important part in the high stand- 


ards of performance set by these 
X\ motors. 4 


7 


engineered electrical products er 
—) 
= 


SGILL 


precision needle roller bearings 


MSGI & iy can solve your 


special purpose bearing problems 


You may have found that a special bearing is the only way to add 
anti-friction advantages to non-standard shaft and housing dimensional 
combinations—perhaps a special type bearing incorporating odd shaped 
components or adjacent machine members will do the job best. Such 
special bearing design and production is part of everyday activity with 
MCGILL. So don’t design around a bearing barrier until you have con- 
sulted MCGILL creative engineering. They will welcome an opportunity 
to make recommendations. 


FAWICK AIRFLEX DIVISION 
magnetic clutches employ 
McGILL special ball bearing 


A special MCGILL precision ball bearing was developed to meet the exact- 
ing anti-friction requirements of the Fawick Stationary Field Magnetic 
Clutch. This extremely narrow and thin section bearing of comparatively 
large bore diameter is built to precision tolerances to accurately position 
and align all moving parts in relation to the stationary coil. Radial fit up 
is closely controlled to provide accuracy of magnetic flux air gaps. 
Retainer is nonmagnetic. Fawick relies on the MCGILL bearing to facili- 
tate the rapid and smooth response of the clutch even when operating at 
high cyclic rates. 


CAMROL® bearings protect reliability 
of IBM accounting machines 


MCGILL cF Series CAMROL bearings 
improve performance and provide 
an additional safety factor for 
greater reliability in IBM 407 Ac- 
counting Machines. The CAMROL 
bearings are located on the card 
feed cam follower arms and they 
operate a pressure plate on the 
sensing unit of this high speed card 
feed. The IBM 407 Accounting Ma- 
chine combines outstanding arith- 
metic ability and printing at a speed 
of 150 lines per minute. 


Send for free copy of McGill Bearing Catalog No. 52-A. 
MULTIROL-GUIDEROL-CAMROL-CAGEROL 


McGILL MANUFACTURING CO., INC., Bearing Division 
203 N. Lafayette Street, Valparaiso, Indiana 
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... after 25,000,000 cycles! 


ALKON series D cylinders have ex- 
clusive nylon* piston bearings to 
prevent scoring, prolong cylinder 
wall and piston rod life. The 
secret is silky smooth nylon mov- 
ing along a chrome-plated steel 
cylinder barrel and stainless steel 
piston rod, both roller burnished 
to a 4 micro-inch finish. Avail- 
able in all mounting styles. 3- 
way flush mountings at no 
extra cost. All cylinders ex- 
ceed toughest J.1.C. standards 
and are ready for immediate 
delivery with or without 
cushions. The Alkon series 
D cylinder costs at least 
25-40% less than any 
other comparable cylin- 
der! Alkon also manufactures 
compatible 4-way valves and pneu- 
matic drill units. 


Write for new free 24 page 
catalog. 


PRODUCTS CORPORATION 
200 CENTRAL AVE. *HAWTHORNE,N.J. 
HAwthorne 7-6633 
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NOW! For miniaturized assemblies ae 


HALLOWELL steel collars in microsizes 


@ Ye. %e, % inch bore 
@ Fitted with UNBRAKO set screws for positive locking action 
@ Precision machined from finest bar stock 


@ Extremely versatile—used as thrust collars, locking collars, 
spacers, cam operators, indexing devices, etc. 


Send for Bulletin 2638—complete information on ail sizes 


of HALLOWELL steel and cast iron collars. 


INDUSTRIAL FASTENER Division 


JENKINTOWN 6, PENNSYLVANIA 
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IDEAS ...MATERIALS 


Slip Ring Parts Are Supported 
During Molding by ‘Formica’ Rings 


E. J. Stefanides, Central States Editor 


A redesigned slip-ring assembly, resulting in 
improved propeller reliability and maintainabil- 
ity, is produced by an unusual molding tech- 
nique using both laminated plastic parts and 
macerated molding compound. Both the lami- 
nated parts and macerated compound are versions 
of a canvas-filled, polyester “Formica” material 
selected because of its electrical properties, me- 
chanical strength and dimensional stability. 
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Slip-ring assembly 


SLIP-RING ASSEMBLY is fabricated by compression 
molding process in which previously cured laminated 
rings support relatively fragile electrical components. As- 
sembly cannot be molded without this provision because 
of high (8000-8500 psi) pressure which shifts parts and 
causes fracture of rings or failure of soldered joints. Slip 
ring is mounted on propeller hub to transfer electrical 
current from stationary brushes to de-icing heaters of ro- 
tating propeller blades. Power source is 4-wire, 3-phase, 
208v a-c. Each ring carries 13 amps. 


Used on propellers to supply current to the 
propeller-blade de-icing heaters, the drum-type 
slip ring originally was a bolted assembly. How- 
ever, service experience had shown that the 
bolted assembly was vulnerable to environmen- 
tal conditions which included exposure to water, 
oil and other contaminants. 

Attempts to eliminate the inherent service 
problems in the bolted structure led to the con- 
cept of molding the slip rings, associated bus 
bars and terminal studs integrally with the in- 
sulating drum. This eliminates the crevices in 
which water and oil can lodge to cause electrical 
failure of the system. 


Brush pad 
bracket assembly 
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Slip ring 


Bus bar 
Macerated 


compound 


Laminated ring 














Terminal stud 


SECTION THROUGH SLIP RING shows how conducting 
rings, bus bars and terminals are supported during mold- 
ing. Support rings are 1/8-inch-thick rings of previously 
cured laminate. Rings are X-ray and electrically tested 
after molding to insure integrity of components and sol- 
dered joints. 


Engine and propeller vibration and centrifu- 
gal load requirements dictated the use of a 
compression-molded assembly using a macerated 
molding compound (1/8 by 1/2 by 0.010 inch 
shreds of laminated plastic). However, because 
of the high (8000-8500 psi) molding pressures, it 
was necessary to provide some means of support- 
ing the relatively fragile slip rings and terminal 
hardware. 

This problem was solved by 
| /8-inch-thick laminated plastic rings to support 
and separate the rings and the terminal studs. 
The laminated rings are fabricated from pre- 
viously cured sheets of the plastic laminate ma- 
terial and are placed in the mold with the hard- 
ware. During molding they bond to the macer- 
ated material, forming a light, strong one-piece 
assembly. 

The redesigned assembly has accumulated more 
100,000 hours of service without known 


incorporating 


than 
structural or electrical deficiencies. 

Design requirements were drawn by the Ham- 
ilton Standard Div. of United Aircraft Corp., 
Windsor Locks, Conn., for incorporation in de- 
icing equipment for its propellers. Design was 
by the Formica Corp., Cincinnati, Ohio, a sub- 
sidiary of American Cyanamid. The Formica 


Corp. is the molder of the assembly. 
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/s there an idea here for you? 


Du Pont combines elastomers with 
fabrics to make versatile FAIRPRENE’ 
—a design material of many uses 


COATING 








\ 


Here’s how “Fairprene”’ 
is serving industry: 


Diaphragms for: 
Carburetors 
Compressors 
Control Devices 
Flow Meters 
Fuel Pumps 
Distributors 


Fabricated into: 
Pneumatic Shelters 
Radomes 
Tarpaulins 

Air Foams 

Fuel Bags 


Missile Blast- 
Deflection Curtains 


FABRIC SUBSTRATES 


NYLON 


“DACRON" 


* GLASS 





Molded into: 
Pump Cups 
Packings 
Meter Bellows 


Miscellaneous 
uses: 

Aileron Seals 

Bearing Seals 

Fire Curtains 

Microphone Covers 

Gaskets 

Top Sheets 

Water Seals 


Dielectric Sealing 
Vents 


“TEFLON” 








“FO” 





BUTYL 





“HY PALON’’** 





ACRYLIC 





SILICONE 





“VITON''** 




















Which elastomer-fabric combination is best for your application? The chart above 
shows the various types of ‘‘Fairprene’’* available. One of these can probably give 
you the exact ‘‘balance”’ of properties you need... extra-high burst strength with 
oil resistance . . . flex strength with heat resistance .. . or any degree of the prop- 
erties offered by the individual components. Clip and mail coupon below for a free 
booklet giving complete details about ‘‘Fairprene’’ coated fabrics. 


*Fairprene”’ is Du Pont's registered trademark for its coated fabrics, sheet stocks and cements. 
**Du Pont’s registered trademarks. 


INDUSTRIAL COATED FABRICS 
SHEET STOCKS - CEMENTS 


REG. U. s. PaT. OFF 


BETTER THINGS FOR BETTER LIVING 


THROUGH CHEMISTRY 


E. |. du Pont de Nemours & Co. (Inc.) 
Fabrics Division DN-7, Wilmington 98, Delaware 


Please send me your booklet about ‘‘Fairprene’’ coated fabrics. | am 


interested in using a coated fabric for 


Name 








Firm 





Address 
City 





Zone 
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se ga COLD IMPACT 
NVEews 
Determining V-Belt Center Distances EXTRUSI 0 Ms 
Application of Involute Functions 


M. F. Spotts, Professor of Mechanical Engineering, Northwestern University, Evanston, Ill. Typical Extrusions 
TABLE |! VALUES OF THE INVOLUTE FUNCTION (Inv. w = tanw — ¥;, in radians) 
60 deg 61 deg 62 deg 63 deg 64 deg 65 deg 66 deg 67 deg 68 deg 69 deg 


0.68485 | 0.73940 | 0.79862 | 0.86305 | 0.93329 | 1.01004 | 1.09412 | 1.18648 | 1.28826 | 1.40081 


in steel, brass, aluminum and 
0.69011 | 0.74510 | 0.80482 | 0.86980 | 0.94066 | 1.01811 | 1.10297 | 1.19622 | 1.29901 | 1.41272 stainless steel. 
0.69541 | 0.75085 | 0.81107 | 0.87662 | 0.94810 | 1.02624 | 1.11190 | 1.20604 | 1.30986 | 1.42475 | | pcg Hogs through moving 
rather than removing metal, and 
0.70075 | 0.75665 | 0.81738 | 0.88348 | 0.95560 | 1.03446 Bhd 1.21597 | 1.32083 | 1.43691 higher strength gained through 
1 
1 
1 
1 
1 


























0.70614 | 0.76250 | 0.82374 | 0.89042 | 0.96317 | 1.04274 | 1.13001 | 1.22599 | 1.33191 | 1.44920 cold working result in substantial 
0.71157 | 0.76839 | 0.83015 | 0.89741 | 0.97081 | 1.05111 .13920 | 1.23612 | 1.34310 | 1.46162 economies in high production 


items, such as, bearing races, 
0.71704 | 0.77438 | 0.83662 | 0.90446 | 0.97851 | 1.05955 .14847 | 1.24634 | 1.35440 | 1.47417 fittings, cylinders, shells, etc. 
0.72256 | 0.78033 | 0.84314 | 0.91157 | 0.98629 | 1.06807 


. 15784 | 1.25666 | 1.36583 | 1.48686 MFG 
0.72813 | 0.78638 | 0.84972 | 0.91875 | 0.99414 | 1.07667 .16730 | 1.26709 | 1.37737 | 1.49968 JACOBSON NUT CORP. 


0.73374 | 0.79248 | 0.85636 | 0.92599 | 1.00205 | 1.08536 | 1.17684 | 1.27762 | 1.38903 | 1.51264 Kenilworth, New Jersey 




















70 deg 71 deg | 72 deg 73 deg 74 deg | 75deg 76 deg | 77 deg | 78 deg 79 deg 








1.52575 | 1.66503 | 1.82105 | 1.99676 | 2.19587 | 2.42305 | 2.68433 | 2.98757 | 3.34327 | 3.76574 
1.53899 | 1.67983 | 1.83768 | 2.01555 | 2.21724 | 2.44753 | 2.71262 | 3.02058 | 3.38224 | 3.81237 
1.55239 | 1.69481 | 1.85451 | 2.03458 | 2.23889 | 2.47236 | 2.74133 | 3.05412 | 3.42188 | 3.85988 
1.56592 | 1.70995 | 1.87154 | 2.05385 | 2.26083 | 2.49754 | 2.77048 | 3.08821 | 3.46222 | 3.90820 
1.57961 | 1.72528 | 1.88878 | 2.07336 | 2.28307 | 2.52308 | 2.80007 | 3.12286 | 3.50328 | 3.95766 wae | waskieee 1 
1.59346 | 1.74078 | 1.90623 | 2.09313 | 2.30561 | 2.54899 | 2.83012 | 3.15808 | 3.54507 | 4.00798 

1.60745 | 1.75646 | 1.92390 | 2.11315 | 2.32846 | 2.57527 | 2.86064 | 3.19389 | 3.58762 | 4.05929 fe 

1.62160 | 1.77232 | 1.94178 | 2.13343 | 2.35162 | 2.60194 | 2.89163 | 3.23029 | 3.63094 | 4.11162 Ye \ | y Ss 
1.63592 | 1.78837 | 1.95988 | 2.15397 | 2.37510 | 2.62900 | 2.92311 | 3.26732 | 3.67505 | 4.16499 ) : 

1.65039 | 1.80461 | 1.97821 | 2.17478 | 2.39891 | 2.65646 | 2.95509 | 3.30497 | 3.71998 | 4.21945 STOP-NUTS WING NUTS 


80 deg | 8ldeg | 82deg | 83 deg 84deg | 85 deg 86 deg | 87 deg | 88 deg 89 deg 

4.27502 | 4.90003 | 5.68420 | 6.6957 | 8.0483 | 9.9465 | 12.7997 | 17.563 | 27.100 | 55.74 : : | 

4.33173 | 4.97040 | 5.77370 | 6.8132 | 8.2090 | 10.1792 | 13.1658 | 18.220 | 28.608 | 62.10 pn a 

BARREL-P' 

4.38963 | 5.04240 | 5.86552 | 6.9341 | 8.3752 | 10.4217 | 13.5512 | 18.925 | 30.281 | 70.06 NUTS | Reversible—One Piece | wouwtine NUTS 
4.44874 | 5.11608 | 5.95975 | 7.0587 | 8.5474 | 10.6745 | 13.9576 | 19.681 | 32.152 | 80.29 ; 

4.50911 | 5.19149 | 6.05650 | 7.1871 | 8.7257 | 10.9383 | 14.8401 | 20.496 | 34.258 | 93.93 S, [= 

4.57077 | 5.26871 | 6.15586 | 7.3195 | 8.9106 | 11.2139 | 14.8041 | 21.377 | 36.644 | 113.03 ‘ee, Ss a | 

4.63377 | 5.34780 | 6.25793 | 7.4561 | 9.1023 | 11.5022 | 15.3205 | 22.330 | 39.271 | 141.67 nme MEPACT 


4.69816 | 5.42882 | 6.36283 | 7.5970 | 9.3014 | 11.8038 | 15.8300 | 23.367 | 42.518 189.42 WASHERED LOCKNUTS| —_Defiected Top EXTRUSIONS 


4.76396 | 5.51184 | 6.47068 | 7.7426 | 9.5081 | 12.1199 | 16.3714 | 24.498 | 46.190 284.91 Available in Stainless Steel, Brass, Aluminum and Steel 


MFG. CORP. 
4.83124 | 5.59694 | 6.58160 | 7.8929 | 9.7230 | 12.4515 | 16.9478 | 25.737 | 50.529 | 571.39 B ONN onward tJ. 
































SPRING-NUTS 
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CASTELL 


A.W.FABER-CASTELL 
Pencil Co., Inc., Newark 3, N. J. 


Our Bicentennial year—1! 761-1961 
200 years of uninterrupted 
manufacturing experience 


CASTELL 


AW. FABER CASTELL DRAWING LEAD 9030 


We asked engineers, architects, designers and draftsmen this 
question: “What irritates you most in a drawing pencil?” 


Many of them said, “A degree that suddenly 
changes its character. You start your draw- 
ing with a 2H. When it wears out, you reach 
for another 2H — but this one draws like 
a 3H.” 

This can never happen with CASTELL. Its 
grading is so rigidly controlled, you can go 
back to your unfinished drawing months — 
or even years —later, without any percep- 


tible change in line or color. It produces 
the same image density and sharpness of 
detail. No peas in a pod can match the 
consistent uniformity of CASTELL’s superb 
20 degrees, 8B to 10H. Draws perfectly 
on all surfaces, including CRONAR and 
My ar base films. Join the masters of 
your profession. Buy CASTELL, call your 
dealer today. 


#9800 SG Locktite Tel-A-Grade Lead Holder with no-slip, functional grip that's kind to tired fingers @ Bull dog clutch @ Unique degree indicator @ 
Carries 2-year guarantee @ Castell Drawing Leads #9030, identical in grade and quality with world-famous Castell drawing pencil ™ Usable in all 
standard holders, but perfect for Locktite 8 7B to 10H, and a kaleidoscope of colors @ 
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It is relatively easy to calculate length of a belt 
when center distance and pulley diameters are 
given. The inverse problem, that of finding cen- 
ter distance for a given belt length and given 
pulley diameters, is much more difficult. 

The catalogs of the various V-belt manufac- 
turers contain extensive tables for obtaining cen- 
ter distance for a standard length belt operating 
on standard pitch diameter pulleys. When any 
of the elements of the drive is nonstandard, or 
when range of available tables is not sufficient, 
the designer must do his own calculations. The 
involute function is a convenient method of han- 
dling the problem. 

A typical drive is shown in Fig. 1. The value 
of angle y is determined from: 

cos ¥ (Tr, r,)/c (1) 
The half-length of belt A to B then is given by: 

L/2 =r. (x — ¥) + (re r,) tanwd + rw 
Terms in this equation can be rearranged: 

L = rd, + (d,—d,) (tan y—y) (2) 
Equations (1) and (2) permit determination of 
length L when d,, d, and c are known. 

The inverse problem, that of finding c when 
L, d, and d, are given, is handled as follows. 
From Eq. (2): 

tany — ¥ = (L 
The expression 


-7d.)/(d, — d,) (3) 
tan » — wv, (~ in radians), 
is written inv ¥. Values of inv y are tabulated in 
Table 1. 
Eq. (3) becomes: 
inv y = (L 7d,)/(d, — d,) (4) 

In solving a problem, substitution is made in 
Eq. (4) and the value of y corresponding to inv y 
is determined from Table 1. Center distance c is 
found by Eq. (1): 

_ (d, 

Example: 


d,)/(2 cos w) (5) 


A V-belt is 68.5 inches long and is to operate 

on pulleys of pitch diameters of 9.7 and 13.6 

inches. Find the required center distance. 

Solution: 

From Eq. (4): inv y = (68.5- 
(13.6 — 

From Table 1: y 82.924 deg 

Using Eq. (5): c = (13.6 — 9.7)/( (2) (0.12319) ) 

— 15.830 inches. 


13.67) 
9.7) = 6.6088 


Additional applications of the involute functions to belt 
problems can be found in an unpublished paper by J. D 
Howell, presented at the 1956 Semiannual Meeting of ASME 

For Free Reprints of the Above Article, 
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DESIGN DATA 


Shrunk Link Joints 


Compressive Stress 


S. Warren Kaye, West Peabody, Mass. 


Heavy machine parts such as flywheel segments, 
roller chains and block chains, which do not re- 
quire disassembly, frequently are joined by links 
shrunk into slots in the members. A simple link 
is shown below. 

Because material of the parts joined between 
the link heads is compressed by the shrinking of 
the link, it is necessary to determine compressive 
stress to design the link relative to the slot. The 
material between link heads is assumed as a 


frustrum of a pyramid, where the upper base 
area is equal to the bearing area under the link 
heads and the lower base area is equal to the 
bearing area at the plane of contact of the parts 
joined. 
The nomogram solves: 
3, = PP VAa 
Where: 
}, == Compressive stress in material between 
link heads, psi, 
Total pull in link (or links, if more than 
one), |b, 
- Area at plane of contact of parts joined, 
sq in, and 
a = Bearing area under link heads, sq in. 
Example: 
Two steel links 2 inches wide and 1.25 inches 
thick are to join parts whose contact surface 
area (A) is 36 sq in. Shrinkage stress to be in- 
duced is 24,000 psi. Determine compressive 


stress in parts joined. 
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To meet new drive line requirements on its 1961 
model trucks, a major truck manufacturer needed a 
special, lightweight but strong universal joint—a unit 
that would provide greater torque capacity without 
increasing swing diameter. Rockwell-Standard en- 
gineers were consulted, and in a cooperative effort 
the new “S8WB” was developed. It is now being used 
on several models in the manufacturer's 1961 line. 


on 


The design of the new “S8WB” is applicable to 
medium-weight trucks, off-highway equipment, small 
crawlers and front-end loaders of approximately 112 
yards capacity. It can be made up as a complete 
drive line, furnished as a component part for a manu: 


A nbher Kodi of, .. 


facturer’s own drive line, or utilized in close- 
coupled drives. The “S8WB” offers these outstanding 
advantages: 


* More capacity than any joint of comparable size. 
The “58WB” provides 39,000 inch pounds torque 
capacity with a swing diameter of only six inches! 


* Key-type yoke. Requires only four bolts for instal- 
lation on original equipment. Saves downtime for 
repairs. 


For more details about the new “58WB” or for help in 
solving any problems involving universal joints or 
drive lines, write or call us today. 


ROCKWELL-STANDARD R, 


CKWELL 
TANDARD 


CORPORATION 


Universal Joint Division, Allegan, Michigan 
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LOCKS 
ANYWHERE 
ALONG 


SEALING ELEMENT AND THE 


STATIC BREAKAWAY LOCK 
2 SHANK 
; Se BASE 


LEAD THREAD 


SELF-TAPPING ELEMENT 


NEW Nylogrip BRILOK” 
self locking nuts 


New Nylon Brilok self-tapping nuts lock at any position 
along the shank of the screw. As the screw turns into the 
ruggedly resilient Brilok, the material is displaced, and the 
resulting counter-compressive force causes a tight friction lock. 
More tightening causes the cone to extrude into the clearance 
spaces, forming a highly effective seal against liquids, gases, 
or corrosion. 

Advantages: ideal for all applications requiring light 
weight, high temperature stability, toughness, abrasion resistance 
and corrosion resistance. 


Available in natural oI 
nylon and colors, with 


ota eat ea. NYLOGRIP PRODUCTS 


tion write: 
¥ ; 567 Pieasant St., Watertown 72, Mass 
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Just Out! Just the ticket 
to cut cost! 


f 


y 


“2 


< Vz 


| - 
Ress cus G@ 


NEW SPEED CONTROL VALVE 


Ye" and Y%4” pipe sizes in stock now! 
‘low a speed control valve that regulates your cylinder movement 
with precision and sureness, but which lists at $3.00 and $3.25. 
And despite its lower costs, “CUB” features the same high quality 
of design and workmanship you've come to expect from Ross. 
“CUB'S” design stresses trouble-free operation and easy main- 
tenance. CUB is small, aluminum and lightweight. If you use speed 
controls, by all means call your Ross representative or write us. 


OSS OPERATING VALVE Co. 


106 E. Golden Gate Ave. * Detroit 3, Michigan 
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Solution: 


(5) (24,000) 120,000 Ib. Align a = 5 


Cross-sectional area of link (2) (1.25) se'2.0 with A 36, intersecting Reference line. 


sq in. Bearing area a = (2) (2.5) 5 sq in. Align this intersection with P = 120,000 and 
Total pull in two links due to shrinkage P read S, 8950 psi. 


10,000 


-— 400,000 


a 


-— 500,000 


r— 600,000 


-— 700,000 


me 


r— 800,000 
-— 900,000 





[— 1,000,000 


P Total load (Ib) 


,. 1 


36 


8,950 


aa ~ - 
120,000 

















Compressive stress (psi) 
A. Area of contact (sq inch) 


Reference line 





a Bearing area (sq inch) 


Ls) 


BR ie (iii iia 
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DESIGN DATA 


Heat Loss from Insulated Pipe 


David P. Costa, Mechanical Engineer, Jersey City, N. J. 


The chart aids in solving problems involving rate 
of heat transfer by conduction from the outside 
surface of a pipe or tube to the outside surface 
of the insulation, given by the equation: 
q = 2K (t, t,)/In (d,/d,) 
Where: 
q = rate of heat loss, Btu/ (hr) (ft of pipe) 
K = thermal conductivity of insulation, 
Btu/ (hr) (deg F) (ft) 

t, = pipe surface temp, deg F 

t; = insulation surface temp, deg F 

d, — diameter of insulation 

d, = diameter of pipe 

The graphical solution is constructed for an 
outside surface temperature of the insulation of 
70F. In general, the surface-to-air temperature 
drop from insulation will be so small that the 
assumption that the surface temperature is 70F in 
a room with air temperature of 70F will not lead 
to appreciable error. For a room in which air 
temperature differs materially from 70F, the 
graph value of heat loss can be corrected by mul- 
tiplying by [(t, — t,) /(t, — 70)}. 

It is interesting to note that the actual diam- 
eters of pipe and insulation do not enter into 
the calculations for rate of heat loss. Diameter 
ratio alone is the parameter which fixes geo- 
metrical relationships of the system. 

The range of thermal conductivities includes 
the most common insulating materials. Typical 
materials include hair felt (0.021), cork (0.025) , 
wool felt (0.030) , rock wool (0.035) and 85 per- 
cent magnesia (0.039). Thermal conductivities 
are expressed in Btu/ (hr) (ft) (deg F). 

Example: A pipe is insulated with 85 percent 
magnesia. Pipe dia — 2 inches and insulation 
dia = 5 inches. If the pipe surface temperature 
is 140F and insulation surface temperature is 
70F, determine the rate of heat loss. 

Solution: Enter graph at (d,/d,) = 2.5, project- 
ing vertically to Reference curve, then horizon- 
tally to Reference line. Project vertically to Fluid 
temperature — 140 (for an insulated pipe, the 
surface temperature and the fluid temperature 
will be very nearly equal). From this intersection, 
project horizontally to Insulation conductivity 
= 0.039, then vertically to Rate of heat loss scale. 
Read Rate of heat loss = 18 Btu/ (hr) (lineal 
ft). 
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CONTROL 








MECHANICAL 
CONTROL 


AIR SUPPLY 


LUBRICANT 
SUPPLY 
LINE 


FEED 
LINES 

To 
BEARINGS 














INJECTORS 


The “Milkshaker”...new, compact ram pump for 
low-cost, automatic lubrication on machine tools 


You can use Lincoln’s new, compact ram pump for 
automatic or semi-automatic lubrication on machine 
tools of all types. This unit lets you design all of the 
advantages of the large centralized lubrication systems 
into light, medium or heavy machine tools. It pumps 
grease or oil, comes in air- or hydraulic-operated models, 
can be cycled manually, electrically or by mechanical 
linkage. You can use it to cycle Lincoln’s lubricant 
injectors that measure precise amounts of lubricant 
and deliver it through a single line under high pressure 
directly into the individual bearings. 





Output 
Ram Pump Per 
Model No. Stroke 


Operating 
Lubricant Air 
Pressure 


82885 (Air operated) | .45 cu. in. Oil 35-50 p.s.i. 


82961 (Air operated) | 1.6 cu. in. Oil 95-125 p.s.i. 


Grease 70-125 p.s.i. 


or oil 


82886 (Air operated) | .45 cu. 


Grease 50-200 p.s.i. 
or oil (Hydraulic) 


83110 (Hydraulic) .45 cu. 




















You can mount more than one pump on each machine 
to handle different lubricants or different cycle fre- 
quencies. The new ram pump gives you more flexibility 
in your design than you would think possible in a 
low-cost unit. 


Note to Manufacturers: Lincoln will help you determine 
the best automatic lubrication system for your machin- 
ery. Contact the Original Equipment Sales Division. 


MAIL THIS COUPON TODAY! 


LINCOLN ENGINEERING COMPANY 06104 
Original Equipment Sales Division 

4010 Goodfellow Bivd., Dept. DN-7 

St. Louis 20, Mo. 


0 Please send new Catalog 82 on Lincoln centralized lubri 
cating systems. 

© Have your representative call to advise on adaptation to 
my machines. 


Name —— — : Title 
Company 

Address — = 

City aucidite - Zone State 


©6104 


LINCOLN 


ENGINEERING COMPANY 


ST. LOUIS 20, MO. 


DIVISION OF THE McNEIL MACHINE & ENGINEERING CO. 
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canvas 
cardboard Rote of heat loss [Btu/(hr) (ft] 
lastics a 
aluminum 
cloth 
plywood 
leather 


quick fastening 
Of 2 WIE =. 2» » 


their imagination soar, 


have discovered that a 50- 

ra n p 0 year old belt fastening 
e method is an exciting new 

method of fastening many 

mate ria Is other materials. This Clip- 
per fastener achieves a 

uniqueness of design. It provides smooth, durable fasteners as 


flexible as the material . . . fasteners that ride over rolls and 
pulleys easily without pounding, when required. 























For a new approach to hinging and fastening materials such 
as canvas, cardboard, plastics, rubber, aluminum, cloth, ply- 
wood, leather . . . try Clipper. Hooks are available in attractive 
Bronze, rust-proof Monel and Stainless Steel. 








Why fret and fume over that fastening problem? Why not 
try Clipper and open up new areas of design flexibility. Let us 
help you experiment. . . send samples 
of the material you wish to join and 
we'll demonstrate how it can be done 
with Clipper fasteners. 


ASK TOO, FOR A COPY OF BULLETIN 259: 
“A GUIDE TO FASTENING SAVINGS”. 


7 Bi 
Ask your Industrial Distributor for Clipper Products . ken 


BELT LACER 
COMPANY 


Oe 












































1.6 1.8 2.0 2.2 2.4 2.6 


, Ratio of diameter of insulation to diameter of bare pipe, (d; /dp ) 
974 Front Ave. N. W., Grand Rapids, Michigan 
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DESIGN DATA 


Torque Transmission 
By Press or Shrink Fit 


Richard Wadler, Mechanical Engineer, 
Raytheon Co., Bedford, Mass. 


[he nomogram represents the equation: 
Eyes aD LP /2 
Ty ultimate torque, lb-in 
D = shaft diameter, inches 
L, = length of hub, inches 
f = coefficient of friction 
P = pressure between shaft and hub, psi 

(See Design News, November 21, 1960, p. 86). 

For press fit, f = 0.1, Ty = 0.157 D*LP, 

For shrink fit, f — 0.125, T, = 0.196 D?*LP, 

With safety factor of 2: 

Ts = 0.0785 D?LP, for press fit 
Ts, = 0.098 D?LP, for shrink fit 
Where: 
Ts = safe torque, Ib-in 
P, = pressure between shaft and hub for press 
fit, psi 
P, = Pressure between shaft and hub for 
shrink fit, psi. 

Example |: A steel pulley with a hub length of 
2.5 inches is shrunk on a 2-inch-dia shaft. The 
pressure between shaft and hub is 2000 psi. 
Determine the safe torque which can be trans- 
mitted. 

Solution: Align D = 2 inches with L = 2.5 inch- 
es, intersecting the Reference line. Align this 
intersection with P, = 2000 psi and read 
Ts, & 2000 Ib-in. 

Example 2: A steel shaft 0.5 inch in dia is pressed 
in a gear which has a hub length of 0.625 inch. 
Pressure between shaft and hub is 1000 psi. 
Determine the uiiimate torque which can be 
transmitted. 

Solution: Align D — 0.5 inch with L = 0.625 


inch intersecting the Reference line. Align thise| 


intersection with P, = 1000 psi and read 
Ty & 25 Ib-in. 











A Tinnerman T- Marked Original... 


SPEED CLIP’ gives Sylvania easier, 
more reliable, more flexible assembly 


This new Tinnerman-engineered SPEED CLIP fastener provides a 
faster, more flexible connection between control “pots” and knobs 
on a TV manufactured by Sylvania Electric Products, Inc. The fastener 
can be applied wherever similar components are mounted and space 
limitations pose an assembly problem. 

Several advantages are offered over methods previously used. 
Assembly is easier and faster... mating parts are simply pressed 
together and secured under live spring tension. Built-in ratcheting 
action permits overload slippage to protect the control from over- 
adjustment. Designed for use with a flexible cable, mounting of the 
control is completely independent of the knob location. They can be 
perpendicular to each other anywhere within 360°. Finally, this 
fastener is stamped with the Tinnerman T-mark, as are all SPEED NuUT® 
brand fasteners. This is your assurance that Tinnerman quality 
and total reliability are going into your products wherever these 
fasteners are specified. 

For samples, literature, prices, call your Tinnerman sales office . . . 
listed in the “Yellow Pages” under “Fasteners.” Or write to: Tinnerman 
Products, Inc., Department 12, P. O. Box 6688, Cleveland 1, Ohio. 


TRANSISTOR CLIP saves weight 
and space, snaps quickly into panel 
...no screws, rivets. Designed for 
coil form retention, this SPEED CLIP 
fastener proved ideal for fastening 
transistors. Tubular retaining collar 
has excellent heat sink properties, 
openings at sides and bottom allow 
air circulation. 


FRONT MOUNTING SPEED 
CLIP FASTENER cuts front panel 
assembly costs on popular washer- 
dryer. Unique self-retaining SPEED 
Cup fastener permits simplified 
front mounting for easier, faster, 
lower cost assembly of front panel. 
No welding, staking, screw driving 
...ends scrap hazard. Four fasten- 
ers engage panel mounting flange 
as it slips in place over curved 
spring fingers. Assures firm vibra- 
tion resistant assembly, yet easy 
removal for servicing. 


BOWDEN CABLE CLIP is one of 
many Tinnerman designs to fasten 
armored cable. Designed for car 
instrument panels, it’s the perfect 
answer to through-panel cable fast- 
ening problems. No welding, stak- 
ing, clinching, no special mounting 
brackets or clamps. Live spring 
tension prohibits vibration... 
prevents loosening. 


T-MARK ENGINEERED SPECIALS 





CANADA: Dominion Fasteners Ltd., Hamilton, Ontario. 

GREAT BRITAIN: Simmonds Aerocessories Ltd., Tre- 

forest, Wales. FRANCE: Simmonds S.A., 3 rue Salomon 

de Rothschild, Suresnes (Seine). GERMANY: Mecano 
Simmonds GMBH, Heidelberg. 


eee TINNERMAN | 
YWYQQZGO UU ly 
| =p RO) EON SES 
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Send for your 


ROTO-PAK BOOKLET 
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. GET ALL THE FACTS 
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~ ON THE MOST 
EFFICIENT HEAT 
EXCHANGER OF ITS 
SIZE EVER DEVELOPED 


Up to 90% efficient 
Sizes from 11” x 20” to 13” x 55” 
Handles up to 30,000 Ibs per hour 


a8 


— 
So 


on 


i 
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Reference line 
L Length of hub (inches) 
oo 


8 


D Shaft diameter (inches) 
T, Safe torque (Ib-inches) 
8s 
Ultimate torque (ib—inches) 


S 
8 


wn Ww be 
ron OAR 
Ty 
Pressure (shrink—fit) (psi) 


i a 


P, Pressure (press-fit) (psi) 
P. 


ull 


Handles temperatures up to 1000°F 


°o 
we 

o 

00 
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Provides low-cost heat recovery with 
minimum maintenance for chemical 
processing, ventilating systems, air 
conditioning, drying processes, air 
purification, food processing, filtering 
systems, fume and dust control. 
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For your free copy of the ROTO-PAK* BOOKLET, write 


THE AIR PREHEATER 
CORPORATION 


60 East 42nd Street, New York 17, N.Y. 0.1 
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ALLISON 
stops shift shock 


TORQMATICAL 


IN ROAD ROLLERS 


Big reason rolling’s so smooth with Galion | 


Roll-O-Matic Drive is its 200-300 Series 
TorQMaArtic Converter. Teamed with a 2-speed 
transmission, the converter eliminates sudden 


surges of power, makes it impossible to slip or | 


dwell on the pass. 


IN “10-IN-1” MACHINES 


Fitted with various ‘‘Uni-Tools,” the 
Ottawa Commando can be a truck, crane 
aerial tower, fork lift, bulldozer, snow plow, 
power broom, pavement breaker. Allison 
200-300 Series ToRQMATIC Converters 
help the Commando do all these jobs 
smoother, faster, easier. 


IN ANY 40-50 H.P. UNIT 


With six basic models and 25 different options available, the 200- 
300 Series TORQMATIC Converters can be used in tractors, ditchers, 
drilling rigs, cranes, shovels, and other 40-150 h.p. equipment. 


Torque multiplication at stall ranges from 2.0 to 3.50, maximum 
torque input from 200 ft.-lbs. to 350 ft.-lbs., top input speed is 
3,000 rpm. Available options include front disconnect clutch and 
adapter, rear disconnect clutch adapter, chain drive, automotive 
flange, industrial shaft. Write for the TC 200-300 brochure today. 


Allison Division of General Motors 


Dept. DN-5, Indianapolis 6, Indiana 
te Please send me application data on your 
Ce ee. 200-300 Series Torqmatic CONVERTERS. 
Name 


TORQMATIC ‘DRIVES Title 


Company. 











The world’s most complete line of hydraulic drives 


Over 980 models used by 108 manufacturers in 
100 to 525 h.p. equipment City Zone eee 


Address. 
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NEW LITERATURE 


To obtain copies of numbered literature .. . circle 
appropriate number on Reader-Service card. 





First Man in Space 451 


A record of Yuri Gagarin’s historic venture into cosmic 
space, this compilation of translations from Soviet press 
reports provides a documentary account of the first human 
space flight. From the first announcement of the flight, 
made by the Soviet news agency TASS on April 12, 1961, 
to the press conference giver. by Major Gagarin April 16 
this 80-page book takes the reader throurh the eveais of 
those history-making five days. The telephone conversation 
between Khrushchev and Gagarin, following the successful 
flight, is quoted as well as a complete interview given by 
Gagarin to an Izvestia correspondent April 14. An abridged 
version of the welcome in Red Square for Gagarin includes 
Gagarin’s speech to his countrymen. An article on the 
“Scientific Analysis of Man’s First Space Flight”, taken 
from Soviet papers of April 25, gives design of the space- 
ship Vostok, medical-biological problems of a manned 
space flight, selection of the Cosmonauts and the flight it- 
self. Some of the pictures in this book show Gagarin 
dressed for space; ready to ascend to his cabin in the 
spaceship; the motorcade to Red Square; Khrushchev and 
Gagarin atop the Lenin-Stalin Mausoleum; Gagarin be- 
ing presented with the Order of Lenin and the Gold Star 
of Hero of the Soviet Union; an inside view of the pilot’s 
cabin in the Vostok, and a schematic chart of orbit fol- 
lowed by the spaceship. This publication is a response to 
the growing demand for information and source material 
on Soviet developments. Crosscurrents Press, Inc., 156 
Fifth Ave., New York 10, N. Y. 


Aircraft, Spacecraft Materials 452 


Packings, gaskets, textiles and friction materials of interest 
to aviation, missile and spacecraft industries. Catalog 
PK-162A emphasizes custom-made asbestos parts for severe 
service applications and includes products presently func- 
tioning in applications where flame, erosion, temperature, 
chemical action or high pressures create critical conditions. 
The 28-page brochure describes custom asbestos parts in 
fabrications of asbestos cloth, tadpole tape, metal mesh 
and metal sheet, with surface treatments including flame- 
proof neoprene-base compounds, silicone cements and 
rubbers, and aluminum. Tabular data and illustrations are 
provided for the products. Johns-Manville, 22 E. 40th St., 
New York 16, N-Y. 


Rolling Diaphragms 453 


A complete design manual for rolling diaphragms gives 
their basic description, advantages and applications, and 
nomenclature relating to the units. Classes 1 and 1C, 3 
and 3C, 4 and 4C, 5 and 5C are illustrated and diagrams 
show various positions of the units. A “typical size” table, 
a maximum up-stroke- or down-stroke- versus-height nomo- 
graph and a design and dimensional data chart are in- 
cluded in the 26-page manual. Bellofram Corp., Blanchard 
Rd., Burlington, Mass. 


ESIGN NEWS—JULY 21, 1961 





Pieces-per-Hour Chart 454 


Converts time into pieces-per-hour. The conversion chart 
gives cycle time from 0.6 to 60 sec and from 0.01 to 1.00 
minute, then converts into pieces-per-hour at 100 percent 
efficiency in increments of 0.01 minute and 0.6 sec. Pieces- 
per-hour figures range from 6000 to 60. Crown Tool, Inc., 
810 N. Cass St., Wabash, Ind. 


Decimal Chart 455 


Designed for quick conversion of wire gages and fractions 
to decimals. The chart, printed in color on coated heavy- 
weight card stock, measures 11 by 14 inches and is suit- 
able for desktop or wall locations. Wire gages from 36 to 
1 and fractions from 1/64 to 63/64 inch are shown in a 
combination color-position code to facilitate rapid identifi- 
cations, Ohio Seamless Tube Div., Copperweld Steel Co., 
Shelby, Ohio. 


Semiconductors 456 


“The Way to Better Semiconductor Production” describes 
and illustrates equipment for precision control in the pro- 
duction of semiconductors. Laboratory, research and design 
services available are described along with a history of the 
company’s experience in the semiconductor industry. 
Lindberg Engineering Co., 2450 W. Hubbard St., Chicago 
12, Ill. 


Materials-Handling Equipment 457 


A review of the materials-handling function, use of vul- 
canized fiber in materials-handling equipment and illus- 
trations of the equipment itself. Special equipment and 
accessories include casters, bindings and corners. The 22- 
page brochure discusses materials-handling problems and 
possible solutions. Spaulding Fibre Co., Inc., 310 Wheeler 
St., Tonawanda, N.Y. 


Valves 458 


Catalog 10-B gives illustrations and descriptions of bronze, 
iron body and cast steel gate, globe and angle, and check 
valves, bar stock valves and forged-steel gate valves. Tables 
of specifications for all valves and information on acces- 
sories and cast steel valve fittings are included. R-P&C 
Valve Div., American Chain & Cable Co., Inc., Reading, Pa. 


459 


Digital Measuring System File 


This 12-page data file describes an all-purpose digital 
measuring system built around a universal counter-timer. 
The system measures d-c volts, a-c volts, resistance, fre- 
quency, period, frequency ratio and time interval. The sys- 
tem is described fully as well as its principle of operation. 
An analysis of system function step-by-step 
operation. Computer Measurements Co., 12970 Bradley 
Ave., Sylmar, Calif. 
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TAKE A CLOSE LOOK A 


De 


Rubber outperforms any other 
material in ball valve seats. It seals 
tighter, lasts longer because it is 
tough, resilient and resists abra- 
sion. Teflon is used when corro- 
sion resistance and high tempera- 
tures are prime factors. 


Whether with Teflon or rubber 
seats, all Rockwood valves are 
durably built to last longer — and 
stay sealed through a// pressure 
and flow changes —in liquids, 
gases or solids. 


a 
a 





And only Rockwood valves have 
all these important features. 


Larger Waterway Diameter for 
smoother flow, less pressure loss. 


Truly Spring-loaded Ball Seats — 
compensate for wear, pressure 
variations, physical changes and 
temperature effects. 

Ease of Maintenance — no _lubri- 
cation, most parts are replaceable 
using ordinary tools. 

Reliability — Rockwood pioneered 
ball valve manufacture and Rock- 


T ROCKWOOD BALL VALVES 


gil 


wood valves are still the standard 
of quality and dependability. 


Contact your Rockwood man and 
get the full details of his complete 
line of ball valve types and sizes. 
Write Rockwood Sprinkler Com- 
pany, Ball Valve Department, 853 
Harlow Street, Worcester 5, Mass. 
Distributors in all principal indus- 
trial areas. Rockwood Sprinkler 
Company, A Division of The Game- 
well Company, A Subsidiary =jm;,, 
of E. W. Bliss Company. Um 


ROCKW@OD | 


BALL VALVES 
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12F Series 





CHASSIS LATCHES 
5F Series 
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2600 Series 





21L Latch 
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28F Series 





35L Latch 


HARNESS CLAMPS 
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15F Push Button 


Fastener 7C1 Clamp 














i SsSTe n / aTi @ ) N The mechanics of modern fastening have matured to 


the point where it is now considered a science. We call it FASTEN/ATION. 


Your designs are important enough to build, and should be covered and protected... but you must 
be able to remove the covering in a hurry. Here’s where Camloc’s FASTEN/ATION becomes signif- 
icant to you. Installation is simple — closure is simple — opening is even simpler, and each of these 
operations takes only seconds. 


The final touch to a good design includes the best method of fastening, the simplest installation 
and use, and a fastener that complements the product in size 
and appearance. Since making a decision involves the evaluation of 
alternatives, here are some of Camloc’s more popular fasteners. We 
know you will want to make a more careful analysis before you 
specify, we suggest that you write for our complete catalog. Be 
FASTEN/ATED! Let us FASTEN/EER your next design. —* 


specialists in fasteners for industry 


CAMLOC 


Copyright 1961, Camloc Fastener Corporation 
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CAMLOC FASTENER CORPORATION, 52 SPRING VALLEY RD., PARAMUS, N. J. 
West Coast Office, 5455 Wilshire Bivd., Los Angeles, California e Southwest Office, 2509 W. Berry St., Fort Worth, Texas 
European Subsidiary: Camioc Fastener GmbH, Kelkheim/Taunus, West Germany 
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Latches 460 


Nonlocking Model “4859 Latch” is the subject of pocket- 
sized Form 1057-10M. Features of the latch are explained, 
including flush installation and ease of operation. Ap- 
plication and installation information is provided. The 
key-locking Model “4860 Latch” also is illustrated and 
described. Eberhard Mfg. Co., Div. of The Eastern Malle- 
able Iron Co., 2734 Tennyson Rd., Cleveland 4, Ohio. 


Metal-Sheathed Thermocouples 461 


Provides a flexible solution to temperature-sensing prob- 
lems when precision data are mandatory. Catalog Supple- 
ment No. 161 describes metal-sheathed thermocouples, 
their composition, features, applications and specifications. 
The four-page folder also contains ordering information 
for the thermocouples. Harco Laboratories, Inc., 77 Olive 
St., New Haven, Conn. 


Straight-Through Diaphragm Valves 462 


Describes straight-through diaphragm valves for acids, 
oils, alkalies, slurries, viscous substances, abrasive sus- 
pensions, food products, beverages, gases and most hard-to- 
handle fluids. The four-page brochure also illustrates and 
details air-pollution control equipment and the manufac- 
turer’s services. ARco-Wynn Diaphragm Valve Div., Auto- 
motive Rubber Co., Inc., 12585 Beech Rd., Detroit 39, 
Mich. 


Cleaning and Processing Compounds 463 


Contains specific information for the use of each of 
43 products in a standard line of cleaning and processing 
compounds for the metalworking industry. Among chemical 
processes discussed in the 12-page brochure are: cleaning, 
phosphating, conversion coatings, protective coatings, paint 
and carbon removing, descaling, rust removing and preven- 
tion, inspection, processing aluminum and maintaining 
paint department and other plant areas. Turco Products, 
Inc., 24600 S. Main St., Wilmington, Calif. 


464 


This data sheet gives physical, chemical and electrical 
properties of “Tereco No. 141”—a low-viscosity, long-pot- 
life encapsulating material. Designed for use in electronic 
and electrical printed-circuit boards and modular assem- 
blies, the material meets military specifications MIL-I- 
16923B and MIL-STD-202. Typical characteristics for 
“Tereco No. 141” are given and a price list is available on 
request. Technical Research Co., 13535 Monster Rd., 
Seattle 88, Wash. 


Liquid Encapsulate 


1961 





Fluorescent 
Lighting Ballasts 465 


This buyer’s guide lists fluorescent 
lighting ballasts for indoor and outdoor 
applications. Electrical and mechanical 
specifications are given for each ballast 
and the 12-page bulletin deals with areas 
of concern to buyers and users of fluo- 
rescent ballasts. Highlights of brochure 
FL-370A are warranty, certifications 
and listings, operating voltage and 
frequency, and temperature specifica- 
tions. An explanation of a ballast serv- 
ice plan, which makes possible imme- 
diate replacement of any in-warranty 
ballast by a local qualified electrical 
wholesaler, completes the guide. Sola 
Electric Co., Div. of Basic Products 
Corp., 1717 Busse Rd., Elk Grove 
Village, Il. 


Self-Adhering Tapes 466 


Self-sticking tapes in a wide variety 
of colors and surface finishes range in 
standard widths from 1/64 to 1 inch. A 
color chart shows the 20 colors in which 
transparent self-sticking tapes are avail- 
able. Statistical tapes, newspaper and 
advertising border tapes, security classi- 
fications tapes and plant layout tapes 
are featured in the 26-page catalog. ACS 
Tapes, Inc., 217 California St., Newton 
58, Mass. 


Materials Publications 467 


Covers all phases of materials and ar- 
ranges their evaluations by titles and 
subject. This 62-page list of publications 
describes the symposiums, manuals, spe- 
cial publications, indexes, compilation 
of standards, charts, reference photo- 
graphs and reports published by the 
society through the years. More than 
300 items are described, 40 of which 
are new and not previously listed. Amer- 
ican Society for Testing Materials, 
1916 Race St., Philadelphia 3, Pa. 


Silicones for 
Electrical Insulation 468 


Designated CDS-288, this eight-page 
publication contains more than 20 photo- 
graphs and charts, providing valuable 
data and examples of silicones in use in 
a variety of electrical and electronic 
applications. Sections show silicone 
varnishes for impregnating and _ protec- 
tive coatings, clear and opaque potting 
and encapsulating materials, pressure- 
sensitive adhesives, dielectric fluids, 
dielectric greases, wire and cable in- 
sulation, and combination constructions 
of silicones with other materials. Sili- 
cone Products Dept., General Electric 


Co., Waterford, N.Y. 
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FULL LINE OF MINIATURE SNAP-ACTION SWITCHES 


cHEcKED =§~Yivw? 


CONTROL SWITCH DIVISION 








T4203 


air 


T4205 


w 


Amps @ 28 VDC 


Approx. 
or 120 VAC Weight 


Model No. Resist induc. Circuitry Lbs. 


B7001 
B7021 
T2106 
T2108 
T2150 
T2151 
T3103 
T3106 
T4203 
T4205 
T-3 


7 a S.P.N.O. .005 
7 S.P.N.O. .010 
10 2 Cir. .010 
10 2 Cir. .016 
3 D.P.D.T. -.010 
D.P.D.T. -016 
S.P.D.T. .009 
S.P.D.T. .013 
S.P.D.T. .004 
— SP.D.T. .013 

| 2.5 S.P.D.T. 1.6 Grams 


NOTE: All models above (except T-3) are available with maintained or 
momentary action. Self-sealing boot available for any bushing mounted 
model, as shown on T2150. All models available with flange or bushing 
type mounting. Basic switch Model T-3 is available with a wide variety 
of standard and special actuators. 


These miniature pushbutton and toggle switches 
are typical examples of our complete line of min- 
iaturized switches. Whatever your requirements 
for miniature hand-operated or mechanically-op- 
erated switches, we can meet your needs from our 
hundreds of standard and custom units. We offer 
an almost unlimited range of variations in con- 
figuration, actuation, ratings, operating charac- 
teristics, etc. 


For more technical information on switches and 
indicator lights, write for FREE CATALOG No. 100. 


CONTROLS COMPANY OF AMERICA 


CONTROL SWITCH DIVISION 
4226 W. LAKE STREET ° CHICAGO 24, ILLINOIS 








COMPLETE LINE OF TOGGLE 


You can virtually custom- 
design your own switch by 
using a basic switch case 
combined with any of the 
thousands of different ac- 
tuator styles, sizes and 
characteristics. Here are 
just two examples. 


ACTUATORS ALSO AVAILABLE 


TOGGLE ... main- PUSHBUTTON single 
tained, 2-pole, 4”-40 pole, spring-loaded 
bushing. Fits E4-series plunger, 15/32” bush- 
switches ing. Fits S-series 


switches 


TELEPHONE VAN BUREN 6-3100 ° Twx CG 1400 


Manufacturers of a full line of switches, controls and indicators for 
all military and commercial applications. All standard units stocked 
for immediate delivery by leading electronic parts Distributors. 
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& 
PRECISION-MADE SOLDERLESS TERMINALS 


Immediate delivery on any type, any size... 
designed to fit most types of crimping tools 


The progressive die-stamping pictured above is just one of the up-to- 
date production techniques that insure the high quality of Hollingsworth 
terminals. Fashioned from pure copper of the highest grade, all 
Hollingsworth terminals are meticulously manufactured to provide a 
completely reliable, vibration-proof connection. 

Hollingsworth manufactures 16 types of solderless terminals as 
standard. They also custom-design solderless terminals for special appli- 
cations. Whether your terminal requirements are ordinary or extraordi- 
nary, Hollingsworth can fill them to your complete satisfaction. 


@ Full %4” working shank ® Insulated types are color-coded 
@ Load capacity greater than that of according to size 
the wire 
@® V-type grooves in throat grip wire 
securely insertion 


@ Beveled mouth for fast, easy wire 


Write for Hollingsworth catalog 


HOLLINGSWORTH 


COMPAN Y 
Solderless Terminal Division 
PHOENIXVILLE, PENNSYLVANIA SA 2120 


Circle 82 on Reader-Service Card for more information 


LITERATURE 


To obtain copies of literature 
without Reader-Service number 

. write to company on your 
letterhead, mentioning DESIGN 
NEWS. 


Screw Conveyor 
Calculator 


An easy-to-read, five-window slid 
ing computer that instantly cal 
culates conveyor capacity, com 
ponent horsepower capacity, 
capacity conversion, material 
horsepower and friction horse 
power. Available to all qualified 
engineers by writing on company 
letterhead to Thomas Conveyor 
Co., Inc., Box 11127, Fort Worth, 


Tex. 


Air Motors, Vacuum 
Pumps, Compressors 
Catalog 660 describes a line of 
rotary air motors, air compressors 
and vacuum pumps for OEM on 
plant use. Six sizes of air motors, 
1/20 to 7 hp, are explosionproof 
and _ variable-speed. Some are 
reversible Compressor sizes 
range from 0.6 to 45 cfm, up to 
x0 psig. Vacuum pumps range 
from 0.6 to 50 cfm, up to 28 inches 
Hg. Both oilless and lubricated 
models are included. Gast Mfg. 
Corp., 23026 Hwy. M-139, Benton 
Harbor, Mich. 


Frequency and Time 
Standard Systems 


There are four main sections to 
this 56-page manual. The first 
gives a general discussion of 
such problems as frequency and 
time control, radio propagation 
and time scales. The remaining 
three sections detail considera 
tion of system operation, fre- 
quency determination and time 
determination. Application Note 
No. 52 also includes several 
sample problems and solutions. 
Hewlett-Packard Co., 1501 Page 
Mill Rd., Palo Alto, Calif. 


Industric! Tubes 


A 23-page booklet on a practical 
maintenance approach to indus 
trial electronic equipment prob- 
lems. Maintenance hints for equip- 
ment using ignitrons, thyratrons 
and gas-filled rectifiers are given. 
Many practical suggestions as to 
sohitions to maintenance prob- 
lems on industrial electronic 
equipment are covered in_ this 
brochure. Copies may be obtained 
by enclosing $0.25 with written 
request to National Electronics, 
Inc., Geneva, Ill. 


NEW! Pneu-trol ° 
QUICK EXHAUST VALVE 


Fast air dumping AT THE CYLIN- 
DER permits use of smaller valves 
and piping .. . INCREASES } 
EFFICIENCY AND SPEEDS Operating Pressures 
INLET 1 to 125 PS! 
For 38” and a" pipe sizes 
FIG. 1 


AIR INLET 
TO CYLINDER f 














SN FIG. 2 AIR 
EXHAUSTING 

CYLINDER FROM 

wud CYLINDER 





When control vaive is opened air 
pressure seals exhaust port and 
diaphragm is deflected permitting 
air to pass thru the cylinder port 
(Fig. 1). When inlet pressure is 
relieved (by actuating valve in 
control circuit) the buildup of 
cylinder return pressure closes 

inlet port (Fig. 2) snapping the ee euuak Uanen to Se 
diaphragm off the exhaust port gle and Double Acting Cylin- 
allowing instantaneous evacua- ders Because exhaust air is 
tion of exhaust air. Write for dumped at cylinder, smalier 


complete details, specifications diameter piping and smalier 
and prices. selector valves can be used 














AUTO - PONENTS INC. 
2921 Grant St. « Bellwood, Illinois 





NEW... 


TWO-POLE Pressure 
Switch 


WITH 


Vf Wice as 
Many Circuits 


@ 2 NO and 2 NC 
contacts 


@ Full range of beliows 
and piston types 


®@ Oil-tight enclosure. Explosion- 
proof enclosure also available 


While for Bulletin 9012 
Square D Company, Bingham Road, 
Asheville, North Carolina 


SQUARE J) COMPANY 


wherever electricity is distributed and controlled 
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Industrial Electronics 


Prepared by Electronic Publishing Co., 
Inc., Chicago, IIL, this 230-page catalog 
includes products of 100 manufacturers 


electronic equipment and components, 
accessories, tools, hardware, cabinets 
and racks. New products and an indus 
trial tube cross-reference are featured. 
Engineering Supply Co., Div. of Texas 
Instruments Incorporated, 6000 Denton 
Dr., Dallas, Tex. 


Guide to Hi-Fi 


This revised edition of “Guide to High 
Fidelity Stereo and Monophonic Sound 
covers such subjects as the “factors com 
prising high-fidelity’: the component 
parts of a high fidelity system: the mean 
ing of stereo and how to save money when 
buying high-fidelity equipment. The 36 
page booklet covers all developments 
that have occurred in this field since the 
first edition was published. Available for 
$0.25 on written request to Electronic 
Instrument Co Inc 33-00) Northern 


Blvd.. Long Island City. N.Y 


Lubricating Oils 


The sixth edition of “Lubricating Oils 
for Industrial and Heavy-Duty Automo 
tive Engines” contains 75 pages listing 
750 oil companies. their brands of vils 
and the specifications these oils meet 
This list of commercially available oils 
has been compiled as a service to the 
member companies of the Internal Com 
bustion Engine Institute, their distribu 
tors, dealers and customers. Individual 
copies of the booklet may be obtained 
for $0.35 by writing to Charles G Spice, 
Executive Secretary, Internal Combus 
tion Engine Institute, Room 914, 201 N 
Wells St... Chicago 6, Ill 


Miniature Ball Bearings 


A 64-page wire-bound catalog and tech- 
nical handbook on miniature ball bear- 
ings furnishes information on more than 
500 types and sizes of miniature and 
instrument-sized bearings. Complete 
specifications, actual size and detailed 
cross-sectional drawings are provided 
More than half the contents are devoted 
to a technical reference handbook, in 
cluding chapters on bearing selection 
materials, load ratings, torque and vi 
bration testing, and lubrication. Other 
chapters cover measurements, toler 
ances, and gyro bearings of both end-cap 
and integral shaft designs for critical 
precision applications Available by 
writing: Miniature Precision Bearings. 


Inc., Precision Park, Keene, N.H 


». 
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HOW T0 CUT DECORATIVE TRIM COSTS 75% 


New Avery Decotrim offers all the application benefits of being 
self-adhesive, yet costs 40% less than the high priced trims. 


Decotrim is pressure-sensitive. It does away with 
glues, screws, heat, solvents and all the other incon- 
veniences that add unnecessary manhours to your 
assembly operation. 

Avery supplies die-cut and printed panels, strips, 
escutcheons, and inserts of this exciting plastic 
impregnated trim to put colorful textured beauty on 
your product quickly and inexpensively. Just strip 
low-cost Decotrim from its backing paper, apply it 
with finger-tip pressure, and it’s there to stay. 


Appearance? Great! 


If you need other pressure-sensitive products —rug- 
ged, weatherable plastics, films, or foils . .. printed, 
embossed, cut or shaped to your precise needs —your 
best source is Avery, the most respected name in 


pressure-sensitive products. 


AVERY 


Avery Label Company 

A Div. of Avery Adhesive Products, inc. 
1616 So. California Avenue 

Monrovia, California 


WRITE ON YOUR LETTERHEAD FOR FREE SAMPLES OF DECOTRIM 


© 1961 Avery Label Company 











CASE HISTORIES FROM 
MT. VERNON FILES 





Tae STANLEY® MAGIC-D00R 
Electric Operator .. . 
another open and shut case 
for die casting— 

... MT. VERNON die casting 


From Stanley* comes this new electric, 
automatic door opener, compact and eco- 
nomically priced and amply powered to 
handle all new or existing doors up to 
42” widths — weights up to 150 ibs. 

The Operator, a compact power pack- 
age, measures only 542” x 6” x 31”— 
weighs less than 40 Ibs. — contains 5 major 
assemblies including a transmission which 
is the muscle. Although the transmission 
case is somewhat smaller than an ordinary 
shoe box, it contains all the gears, cams, 
bearings, linkages, etc. for converting the 
high speed output of the motor into a 
mighty and instantly responsive door- 
swinging thrust. 

Shown here are the 5 Mt. Vernon die 
castings which make up the transmission 
case—3 cover plates—1 bridge 
plate and 1 main housing. 
Your practised eye will tell 
you that the latter is a very 
complex casting —a com- 

pact casting designed 
4 with enormous built-in 
A —" strength to meet its 

, service load strains. 
Producing castings of this nature is 
never easy — but rarely a problem at Mt. 
Vernon for we offer manufacturers more 
than die casting production. Ours is a 
four-fold service + designing, die making, 
casting and machining « a coordinated 
service — all under one roof in 200,000 
sq. ft. of space. The most advanced inde- 
pendent die casting plant in the country. 

Complex or simple, why not bring your 
die casting problems to us. What we do for 
Stanley and others we can surely do for 
you. Just call your nearest Mt. Vernon 
Field Salesman or our home office. 

*The Stanley Works, New Britain, Conn. 


MT. VERNON DIE CASTING CORPORATION 


Stamford, Connecticut 
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TECHNICAL PAPERS 






What Do Glasses and Ceramics 
Offer the Design Engineer? 


J. R. Blizard, Manager, Technical Products Div., 
Corning Glass Works, Corning, N. Y. 





In designing load-bearing ceramic parts, it is 
well to bear these poin:s in mind: (1) apply the 
load in compression if possible; (2) use sim- 
ple shapes; avoid sharp corners, sudden changes 
of section, holes in tension zones; (3) keep 
ground or abraded surfaces out of tension unless 
they are given a fine smooth finish; (4) contact 
zones with metal parts should be padded with 
resilient materials if they are to be load bearing, 
and (5) avoid point loading and stress con- 
centrations. 

Thermal expansion coefficients of ceramics 
are generally much lower than for metals. It is 
thus important to allow for mismatches in ce- 
ramic-metal assemblies for hot service. Where 
clearances are tight, the metal part can be made 
thin enough so it deforms instead of overstress- 
ing the ceramic. If the metal piece clamps and 
compresses the ceramic, the dangers of over- 
stressing are also greatly reduced. 

Thermal stresses can be minimized in the fol- 
lowing ways: (1) choose a ceramic with low 
thermal expansion; (2) use thin sections; (3) 
reduce mechanical constraint to a minimum; let 
the part “float” if possible and {4) avoid locai- 
ized hot or cold areas in the part. Expose the 
entire ceramic area to heat rather than shroud- 
ing the edges. 

Certain ceramics like fused silica, 96 percent 
silica glasses and glass-ceramic No. 9608 have 
such low expansion coefficients that they are 
practically immune to thermal shock failure. 











TABLE | TYPICAL PROPERTIES OF BONDED CERAMICS 


Alumina Berylits Steatite Porsterite 51 
yn an a 
Propert , Aiz0, A Aly®s Bec MgsiOs MgS10%, 








Measured in flexure (mo@ulus of rupture 








Some of the Ceramics 


There are ceramics whose properties and 














































FIELD SALESMEN—BALTIMORE, MD.: Mr. C. M. Gordan, 919 St. Paul St. * BROOKLYN, N. Y.: Mr. Robert V. Moore, availability make them of special interest to the 


2317 Plumb 2nd St.e MARIETTA, N. Y.: Mr. Burt J. Meidrum, Olanco Road « PITTSBURGH, PA.: Mr. Andrew W. 
Anderson, 300 Pasadena Drive So. © STAMFORD, CONN.: Mr. Anker Anderson, Cascade Road 
@ VALLEY FORGE, PA.: Mr. G. T. McMaster, P. O. Box 115 












product designer. These will be discussed here. 






Table I lists their mechanical properties. 
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High Alumina 


High-alumina ceramics can be compared to 
the high-alloy steels in the metal family. They 
are made in various purities, mainly 85, 96 and 
99 percent Al,0,. Their mechanical properties 
are among the best in the ceramic group and 
although they are relatively expensive, they are 
generally used when it is necessary to have ex 
ceptional strength, abrasion resistance, heat re- 
sistance « chemical purity. Their mechanical 
applications include metal-cutting tools, sand- 
blast nozzles, pump plungers, seal rings, ball 
check valves and a gyroscope assembly. 


Beryllia 


Beryllia, BeO, is one of the newest ceramic 
materials. As may be expected, its cost today is 
much higher than the other ceramics, being 
from 3 to 7 times as expensive as alumina. Be- 
sides being hard, dense and thermally resistant 
like alumina, beryllia has surprisingly high the 
mal conductivity. At room temperature it is 
higher than alumina. The advantage is lessened 
at elevated temperatures but even at 1000F 
beryllia exceeds alumina by a factor of 6. 

Applications for beryllia are presently limited 
by cost and size restrictions. In most cases the 
piece will be limited to a diameter of about 4 
inches and a height of 8 to 10 inches. Extruded 
sections can be made in diameters up to | inch 
and lengths up to 24 inches. One of beryllia’s 
principal uses is in electronic equipment where 
it performs the dual function of barring the flow 
of electricity while permitting the rapid dissipa- 
tion of heat. 


Steatites 


The steatites, based on the composition 
MgSi0., are the most commonly used ceramics 
for low-cost molded parts such as small appliance 
insulators, heater wire supports and tube sockets. 
They can be machined easily in the unfired 
state. Tapped holes and threaded exteriors are 
feasible. 

Alumina, beryllia and steatite can all be metal 
lized with a tightly adhering film to which meta 
parts can be soft or hard soldered. Bond 
strengths of 3500 psi are easily attained and 
with special procedures it is possible to make 
bonds to alumina and beryllia that will with- 
stand loads of 12,000 psi. These latter coatings 
can be brazed at 1000C. 

Several types of brazed metal-ceramic seals 
are shown in Fig. | where maximum strength 
and reliability are assured by gripping on ex 
ternal ceramic surfaces and limiting the stiffness 


of the metal component. 
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A NEW PRODUCT DEVELOPMENT FROM. BARDEN 


1QO KEFP 

YOUR 

BRAINCHILD 
SPANKING CLEAN 


A spaceman’s helmet can keep a boy’s face clean for a while, but the protection is far from per- 
manent. A new Barden development, however—Flexeal—positively seals precision bearings against 


dirt while retaining needed lubricant, thus greatly increasing the reliability of high-speed motors, 
generators, computer memory drums and other equipment. 


SEALED PRECISION BEARINGS 


Barden’s new Flexeal meets the demand fora 
low-friction seal that can stand up at high speeds in 
contaminated environments. Flexeal bearings are 
precision bearings with a seal of fiber-aluminum 
laminate that fits smoothly against a ground surface 
on the inner ring. The design effectively seals in 
lubricant, seals out contaminants and prevents 
airflow through the bearing. Friction is negligible 
and the bearing may be run up to the life 

limit imposed by the lubricant. 


Sectional views of Flexeal precision TEST RESULTS 


bearing show how fiber-aluminum lam- Barden Flexeal bearings have been operated 

inate seals against ground surface of up to 3,000 hours at 80,000 rpm in portable 

a het ners _ out dirt grinders. Flexeal stands up under lineal speeds 
—— of 6,000 feet per minute, as against 2,000 to 3,000 fpm 

limits of most other rubbing seals. Operating 

temperatures range up to 300°F. 


AVAILABLE NOW 

Flexeal bearings are now available in ten unflanged 
and four flanged sizes from .3125” to 1.8504” O.D. 
For further data, ask for Flexeal Data Sheet F-1. 














Barden is a major producer of precision ball bearings for instruments, weapon systems, computers and other high quality equipment. 


for reliability...specify 


BARDEN <p PRECISION BALL BEARINGS 


THE BARDEN CORPORATION, 230 Park Ave., Danbury, Conn. Ploneer 3-9201 
Western Office: 3850 Wilshire Bivd., Los Angeles 5, Calif. OUnkirk S-O034 
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A) Self-Jigging Taper B) Braze 
TAPERED SEAL 


FIG. |] Attachment of metal components to a ceramic part by 
brazing. 


Silicon Carbide 


Silicon carbide is not usually throught of as a 
ceramic but it properly belongs in the category 
from the standpoint of the design engineer. Long 
known as an abrasive grain and refractory, sili 
con-carbide grain is now molded into complex 
mechanical parts and bonded either with a sili- 
ceous material or with silicon nitride. The 
product lends itself to the manufacture of such 
items as nozzles, pump impellers, pipe fittings, 
wire guides and textile sizing rollers. It is not 
usually made into parts less than 3/4 inch or 
more than 30 inches in size. Wall thicknesses 
should be at least 3/16 inch and preferably 1/4 
inch. 

Hull designed and built by Grumman and its ' . Note that thermal conductivity of silicon car- 
bides is high—about the same or slightly less 
than for the aluminas but much higher than the 
steatites or glasses. 

MRC Bearings have been selected for use in the Molten aluminum, copper and silver do not 


affiliate, Dynamic Developments, Inc. 


power plants, intermediate power transmissions wet silicon-nitride-bonded silicon carbides and 


. : + Lf: as a result they are used in melting and die- 
and propeller shafts to provide maximum reliability. Fy Pagid, : ay 8 
casting equipment. 


MRC Maximum Capacity Duplex Bearings with 


Titanium Di-Boride 
multiple rows, mounted in tandem, give ultimate 
thrust load capacity for any available space. A new material, titanium di-boride (Tib.), 
with most interesting properties has just been 
announced and it is being mentioned here even 
Backed by 63 Years Experience though it is not yet in general commercial use. 
Extremely temperature-resistant, it can support 

a 35,000-psi tensile stress at 3600F. Its elastic 

modulus is twice that of steel and its hardness 

ALL GO) BOLLER Ee is considerably greater than alumina. It is an 
ee ; excellent electrical conductor and has thermal 


conductivity about equal to alumina. Like sili- 


Consult OUR Engineering Department on YOUR Bearing Problems 


con carbide, it is inert to molten aluminum and 
zinc. 
Circle 88 on Reader-Service Card for more information 


DESIGN NEWS—JULY 21, 1961 








Titanium di-boride is molded from powder 
and can be machined before final processing. 
Ihe largest pieces made to date are cylinders 6 
inches in dia and 20 inches long, weighing 100 
lb each and cylinders 14 inches in dia and 10 


inches long weighing 250 Ib each. 
Glasses and Glass Ceramics 


Bonded ceramics are materials consisting of 
small particles bonded together to form a solid 
piece. Glasses and glass-ceramics are materials 
which are very different in structure but which 
keep the essential mechanical characteristics of 
the bonded ceramics. 

Lime and lead glasses are well known for use 
in bottles, electric light bulbs, spectacles and 
tableware. Their properties are listed in Table 
2 with those of the other glasses. 








TABLE 2 TYPICAL PROPERTIES OF GLASSY MATERIALS AND GLASS CERAMICS 


oreet 


. VE Silica Pused Pyroceram) 
fo, fo1ze fie. _free. sikies £2 2 











Borosilicate glass is familiar through its use in 
baking dishes, laboratory glassware, boiler gage 
glasses and glass piping for chemical plants and 
dairies. This glass is distinguished by its low 
thermal-expansion coefficient (about 1/4 to 1/5 
that of most metals and | /3 that of the lime and 
lead glasses) and by its hard surface and excel 
lent chemical durability. 

The 96 percent silica glasses are melted and 
formed as conventional glasses and are then con- 
verted by chemical leaching and heat-treatment 
to their final state. Known by the trademark 
“Vycor’, they are colorless and are quite: similar 
to fused silica. Thermal-expansion coefficient of 
Vycor glass is so low (about 1/10 that of lime 
glasses and 1/4 that of the borosilicates) that 
they are virtually immune to thermal-shock dam- 
age. Heat resistance of 96 percent silica glasses is 
much higher than for any other glasses and they 
can be used continuously at temperatures ol 
1600F and under some conditions as high as 
2000F. These glasses have exceptionally good 
ultraviolet and infrared transmission and will 
transmit well through the range from 250 to 
3000 p. 

There are few limitations on the shapes and 
sizes that can be produced from 96 percent silica 
glassware. It can be made in practically any 


Special Diagonal Crimp Cross Rods* 


VATAYAVATAT AW Am 
’ ‘ . = ‘> yx 


*PATENTED 


give 


METAL-MESH BELTS 


Muscle, Straight Travel, Low Cost 


Whatever the metal or mesh of the most frequently 
used weaves you require, a Cambridge Metal-Mesh 
Belt with Diagonal Crimp construction increases 
the efficiency of your operations three ways: 1—It 
can take heavier loads because of greater bearing 
area between spirals and crimped rods; 2—It travels 
straighter because of lateral rigidity; 3—It helps 
reduce operational and maintenance costs because 
it runs smoother, with less elongation. 


A complete line of Cambridge Belts is available in 
special and standard metals and alloys to meet your 
specific requirements, custom built with Diagonal 


Crimp, if you prefer, to insure the most efficient 
processing. 


Experienced Cambridge Field Engineers—experts in 
their field—are available to discuss your needs and 
help you select the belt best suited to your opera- 
tions. Or, they can offer you sound advice on the 
installation, operation and maintenance of your 
Cambridge Belts. Talk to your Cambridge man 
soon. He’s listed in the Yellow Pages under “Belt- 
ing, Mechanical”. Or, write direct for free 130-page 
reference manual. 
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\ 


The Cambridge Wire Cloth Co. / 
DEPARTMENT D . CAMBRIDGE 7, MD. 


Manufacturers of Metal-Mesh Conveyor Belts, Flat Wire Conveyor Belts, 
Wire Cloth, Wire Cloth Fabrications, Gripper® Metal-Mesh Slings 


form in which the conventional glasses are avail- 
able. Thickness is usually limited to 3/8 inch 
because of conversion cost but when necessary it 
is possible to produce l-inch slabs. Cost is 
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V-57 Alloy 
1700 +1900 


Test temperature 


fast, new test pinpoints best forging range for 
high temperature alloys 


A fast, easy and economical, new Carpenter test takes much of the guesswork out of hot working 
high temperature alloys. The results, when correlated with other Carpenter test data and mill experi- 
ence, reveal the best working temperatures—help forge shops get better finishes with less machine 


clean-up . . . less wasted steel . . . fewer rejects . . . faster fabricating. 


Based on tensile-impact . . . Using a modified tensile-impact test method, impact strength, elonga- 
tion and reduction of area in an alloy are determined over a range of temperatures. By plotting 
tensile-impact properties as a function of temperature, the hot working range of the alloy can 


quickly be established. (see chart) 







New, improved Carpenter techniques and quality controls like this, are your best assurance of easy 
forgeability and consistent uniformity in high temperature alloys. For details, or data on Carpenter's 
VACUMELTROL® and CONSUMET® vacuum melted products, call your Carpenter representa- 







tive today. 


arpenter steei 


you can do it consistently better with Carpenter Specialty Steels for specialists 
The Carpenter Steel Company, Main Office and Mills, Reading, Pa. 


> \ Export Dept., Port Washington, N.Y.—“CARSTEELCO” 
a Alloy Tube Division, Union, N.]J. 


Webb Wire Division, New Brunswick, N.]. 
Carpenter Steel of New England, Inc., Bridgeport, Conn. 
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PAPERS 


much higher than that of the borosilicate glasses. 
Therefore, it is used only for unusually severe 
requirements in heat resistance, light transmis 
sion or dimensional stability. 


Glass in Product Design 


Electric heating elements can be made by 
coating a borosilicate glass with a hard semi 
conductor film consisting essentially of tin oxide. 
Resistances can be varied from 6 to 100 ohms 
per sq in and the surface can be operated 
continuously at 650F. This means a maximum 
energy dissipation of 15w per sq in in still air. 

Films applied to large sheets make excellent 
space heaters or driers. Put on smaller plates o1 
tubes, they make simple elements for small local- 
ized heating or defrosting jobs. Fig. 2 illustrates 
some possibilities. 


eee 


HEATING ELEMENTS FUSED INTO BOROSILICATE GLASS. 


> Rad Lee 





It has been noted that all the ceramics have 
high compressive strength. Fig. 3 shows a glass 
capsule that carries an explosive perforating 
charge into an oil well. It must resist crushing 
loads of more than 10,000 psi before it is de- 
stroyed. Glass capsules of this type can actually 
resist external pressure of more than 30,000 psi 
without leaking at the cemented joint. When 
destroyed, the glass pulverizes into particles so 


PRESSURE-RESISTANT CAPSULE FOR EXPLOSIVE CHARGES 































fine that they are carried out in the oil stream 
without plugging orifices or valves. 

The 96 percent silica glasses as well as fused 
silica are used to make tubular electric heaters, 
thermocouple protecting tubes, ultraviolet lamps 
and welding-torch tips. 

Fused silica (also called fused quartz) is es- 
sentially pure Si0, in an amorphous, noncrystal- 
line form. It may be crystal clear, like high- 
quality glasses, or it may be furnished in a 
translucent glossy white form at a lower cost. 

Expansion coefficient of fused silica is even 
lower than that of the 96 percent silica glasses, 


5.5 versus 8.0 by 10°7/deg C, and of course, it 


also is immune to thermal-shock breakage. Maxi- 
mum operating temperature is essentially the 
same. 

Tubes, cylinders, rods, laboratory flasks and 
ingots up to about 20 inches in dia are made by 
fusing pure quartz crystals or silica sand. An- 
other process, based on the synthesis of Si,, is 
used to produce slabs and ingots of pure cleat 
silica in sizes ranging upward to 12 inches thick 
and 60 inches in dia. Fig. 4 shows a telescope 
mirror blank made from this material. 


Glass-Ceramics 


The glass-ceramics, trademarked “Pyroceram”, 
are so new in the ceramic family that their possi- 
bilities by no means have been fully realized. 
One composition, Pyroceram Code No. 9608, is 
being successfully used for household cooking 
ware, principally saucepans, skillets and perco- 
lators. 

Pyroceram No. 9606 is being used in radomes 

because of its hard surface and excellent electri- 
cal properties. Properties of these Pyroceram 
compositions are listed in Table 2. It will be 
noted that they are stronger than the glasses, 
better heat conductors and higher in hardness 
and elastic modulus. 
Abstracted from a technical paper entitled “What Do 
Glasses and Ceramics Offer the Design Engineer?” ; ASME 
No. 61-Md-6; $1; to ASME members, $0.50. The American 
Society of Mechanical Engineers, 29 W. 39th St., New 
York 18, N. Y. 
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There is only one ANGLgear... 
and it is made only by Airborne 


Quality of ANGLgear construction is evident in cutaway view. ANGLgear gives you all the 
features of other drives, plus greater hp range ('4 to 5); permanent lubrication; and 
Coniflex* design gears for more even load distribution, reduced wear, quieter operation. 


ANGLgear — introduced in 1951— 
is the original standardized right- 
angle drive. It is also the No. 
1 product in its field—in sales, 
availability, quality, performance. 
Witness the thousands of satisfied 
customers who have bought 
ANGLgear to date — for applica- 
tions ranging from simple manual 
control of valves to classified 
installations aboard nuclear sub- 
marines. 

In design and _ construction, 
ANGLgear has been refined to 
the point of being virtually fool- 
proof, provided it is not grossly 
overloaded. Take a unit off the 
shelf, install it, run it—for years. 


*Trademark of the Gleason Works 


And attention is seldom required. 

Besides being maintenance- 
free, ANGLgear is also easy to 
design into your power transmis- 
sion systems because of its univer- 
sal mounting feature. And it 
invariably costs less than other 
types of drives. ANGlLgear is 
distributed nationally and is avail- 
able immediately from local 
distributor stocks in the models 
listed here. Special sizes, special 
gear ratios, etc., can also be fur- 
nished. For complete engineering 
data, contact our local distributor, 
or write direct for new Catalog 
IA-58. ANGLgear design tem- 
plate kits are available on request. 














ANGLgear is available from local distributor stocks in 4 
sizes, 16 models, with various gearing and shaft options. 





BASIC MODEL DATA 
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R-300 
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R-300-2 
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R-310 


1:1 





R-310-2 


2:1 





R-320 


1:1 





R-320-2 


2:1 





R-330 
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R-330-2 
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R-333 
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R-333-2 
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R-335 
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R-335-2 
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R-340 


1:1 





R-340-2 
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R-350 
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R-350-2 
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Engineered Equipment for Aircraft and Industry 


AIRBORNE ACCESSORIES CORPORATION 


HILLSIDE 5, NEW JERSEY 
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MEEHANITE MEANS BETTER CASTINGS® 


Mixing screw for Alumi- 
num Oxide Grain cast in 
type AQ Meehanite met- 
al, replacing stainiess 
steel. Outside diameter 
and shaft machined then 
air hardened to 44 Rock- 
well C. No distortion. 


New AQ Meehanite® 
Air Hardens....No Distortion 


This new wear and abrasion resisting type of Meehanite® is a low 
cost metal of extremely high hardenability that offers many per- 
formance and cost advantages. It is recommended for critical cast- 
ings of varying section size that require a Brinell hardness over 
400 and which must retain accurate dimensions. 


Such castings, made in type AQ Meehanite which has an “as cast” 
hardness up to 280, can be machined first, if necessary, and then 
safely air hardened without the risk of cracking or distortion as- 
sociated with water or oil quenching. Final hardness — up to 500 
Brinell; tensile strength — 66,000 psi. 


AQ Meehanite® can easily be locally hardened for improved wear 
resistance of working faces and edges of such parts as dies, 
punches, cams, sheaves, etc. Another advantage is that the hard- 
ness at elevated temperatures is considerably better than most en- 
gineering materials. Also, AQ Meehanite, because of its manganese 
content, exhibits considerable work hardening during service. 


For more information about AQ Meehanite®, send for your free copy 
of our 4-page folder, B-48. Write to Meehanite Metal Corporation, 
714 North Avenue, New Rochelle, New York. 


MEEHANITE METAL 


MEEHANITE CASTINGS ARE MADE ONLY BY MEEHANITE FOUNDRIES. 
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Development of Tibon Hard 
Chrome-Plated Cylinder Bores 


L. W. Raymond and A. K. Wood, 
The Superior Plating Co. 
Fairfield, Conn. 


Alloys of aluminum long have been recognized 
as excellent materials for the construction of in- 
ternal-combustion engines. Some pertinent phys- 
ical comparisons between aluminum and cast 
iron, the principle competitive material, are 
shown in Table 1. Aluminum can do an admir- 
able job of providing an engine of maximum 
horsepower constructed to minimum weight. 
However, in some respects other essential me- 





Table 1 - Comparison of Physical Properties 


Gray Cast 
Properties Aluminum Alloys Iron 
Specific gravity (g/cc) 2.7 1.3 
Thermal conductivity 0.20 - 0.40 0.17 
(cal/cm C. sec.) 
Coeff. thermal expansion 18 - 24 x 10-6 12 x 10-6 
Wear resistance Poor to Fair Fair 














chanical qualities are conspicuous by their 
absence, as they are particularly related to the 
design of the cylinder itself: (1) coefficient of 
friction, (2) score resistance, (3) antigalling 
properties and (4) wear lite. 

The development of chromium plating was 
greatly retarded by the relative impurity of the 
chemicals available. Solutions would unexpiain- 
ably vary in their plating powers. After a half 
century it was realized that the sulfate ion im 
purity greatly enhanced the solution’s ability to 
plate. 

The use of chrome in aluminum cylinders [irst 
appeared in 1944. At that time A. W. Mall pro- 
duced the first chrome-plated two-stroke alumi- 
num cylinder for use in a portable chain saw. 
In more recent years, another approach has 
been taken to provide a suitable chromium layer 
for internal-combustion engine cylinders. 

Chromium is being used as a “lining” material 
for aluminum cylinders because it best satisfies 
the situation. Fig. | shows two cylinders, identi- 
cal except for the bore treatment. Fig. 2 is a 
power curve, horsepower versus speed, using 
two cylinders. The engine used for this demon- 
stration was a shelf-item Homelite Model 35 
engine-generator, a typical lightweight, portable 
unit in common usage. Except for the cylinder, 
the unit was identical for each test run. This 
demonstration clearly points out that an engine 


SEND FOR 
CATALOG 
ON 


PRECISION 
AIR 
REGULATORS 


Large balanced supply and relief valves pro- 
vide rapid response with precise control plus 
maximum flow for minimum size. 


Kendall is a direct acting, spring actu- 
ated, bleed type valve. Governaire is 
pilot assisted. Both lines have a unique 
boost action with increased flow rate 
that offsets downstream pressure losses. 
Both are immune to supply pressure 
variations and suited to either high-flow 
or dead-end applications. With the 
Kendall/Governaire lines, Stratos offers 
the largest selection of standard and spe- 
cial precision pressure regulators, relays 
and volume boosters in the industry. 

For your copy of the Stratos Engi- 
neering Manual and Data Sheets 
illustrated above, write 


STRATOS: 


A DIVISION OF 
FAIRCHILD ENGINE & AIRPLANE CORPORATION 


Bay Shore, L. |., N.Y 
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... whenever any of these punish- 
ing conditions challenge the labels 
and insignia you design, specify 
rugged ‘‘Scotchcal’’ Film. This 
tough plastic material has its own 
tenacious adhesive—specially de- 
veloped by the world’s leading ad- 
hesives maker. ‘‘Scotchcal’’ Film 
goes on dry in seconds—just press 
in place. Wide choice of vivid 
colors, metalic finishes. Send for 
free ‘‘Scotchcal’’ Film Design File 
and samples today. 


@ Labels 
@ Insignia 
@ Nameplates 


@ Instructional 
Panels 


@ Trim 


Sc 4TCHCAL 


BRANO 


ILM 


Minnesora & 


MMiiaine ano 
Manvracrurine company 


+++ WHERE RESEARCH 15 THE KEY TO TOMORROW 


ST. PAUL 6. MINN 


LEFT: chrome-plated Al cylinder. RIGHT: same cylinder, 
iron liner. 


will produce no more power than it is capable 
of accepting in gas-air mixture. Chromium plat- 
ing has permitted this open-port type of con- 
struction for maximum intake area. 

A second reason for the use of chromium in 
this application is its ability to transfer the spent 
heat of combustion quickly from the burned 
fuel to the atmosphere. Chromium makes a 
definite contribution in that it is only in the 
order of a few thousandths of an inch thick and 
is firmly molecularly attached to the aluminum 
heat 


wall and, hence, affords good 


the harmful 


cylinder 
conduction. A demonstration of 


effects of poor heat conduction is shown in Fig. 
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3200 3300 3400 3500 3600 
ENGINE SPEED — RPM 


Relation of power output — 
chrome-plated versus iron liner cylinder 


3700 


A third reason for the use of chromium plat- 
ing as a bore treatment would be the manufac- 
turing simplification of this system. In the case 
of the iron liner system the aluminum cylinder 
is machined to fairly close tolerance. The iron 
liner is then machined, including ID, OD and 
ports. The aluminum casting is heated to the 
order of 600F, the iron liner dropped in and 
lined up to the ports for a shrink fit. The bore 
of the iron is finish machined, and the alumi- 
num flange is finish machined square to the new 
bore. 

A fourth reason for the use of chrome plating 


WHY SETTLE FOR 


ESS 


WHEN YOU BUY 
CONVEYOR BELTS? 


CONVEYOR BELTS 
offer you TRIPLE ADVANTAGES at LESS COST! 


Don’t look ridiculous by paying full price for HALF VALUE 
in conveyor belts! BW & B’s exclusive WOV-IN-WEAR 
process weaves these belts TIGHTER from TOUGHER yarn 
to assure LONGER “fray-free” LIFE; they have a “built-in 
bounce” that ABSORBS IMPACT and ABRASION. Nothing 
normally conveyed will Dig, Dent or Destroy Buffalo Belts... 
except Old Age. In addition, these belts are very PLIABLE 
and won't fight the rough spots or misalignments in your line. 
Buffalo Belts merely MOLD themselves AROUND and OVER 
obstructions and keep on serving... 
without abrasion wear. This is NOT 
true of stiff, hard, plied up, more 
costly belts. 

Don’t settle for LESS...get the 
prices and pluses of BUFFALO. 
200 sizes, 35 widths, 7 thicknesses. 


a) od od 7 YS 
SURFACES 


Belts specially treated 


ither, water 


to resist we 


WRITE FOR 
_14 PAGE MANUAL 
Prices, pictures and prac- 
tical suggestions on what 
belt to choose from our 
complete line. 


BUFFALO WEAVING & BELTING CO., 
206 CHANDLER ST. BUFFALO 7, N. Y. 


We also manufacture a complete line of WEBBINGS and PURE SHEET RUBBER 
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ROPER PUMPS 













Photo courtesy Custom Canners, Atlanta 


SERIES 3600 MAHBRV *4 


supply high 
viscosity liquid 
sugar in canned 
soft drink operations 


@ OUTPUT CAPACITY: 40-300 GPM ¢ PRESSURES TO 100 PSI 


The Potter & Rayfield liquid sugar system installed for Custom Can- 
ners, Inc., producers of canned soft drinks, uses Roper Series 3600 
MAHBRV #4 as the pumping component. Specification of a Roper 
unit for the system was made to handle the 10,000 SSU viscosity of the 
50% inverted liquid sugar at 60°F, and lower, temperatures. The in- 
stallation requires consistent output at slow pump speeds. Batch-type 
production means intermittent pump service, but the unit still handles 
some 1500-3000 gallons per day. In addition, unloading, transfer to 
storage, and movement of syrup to mixing vats are handled by the 
Roper pump, which is connected to a 1800 rpm, 7% hp motor. Stand- 
ard, specially modified, and custom Roper units ‘serve original equip- 
ment in a wide range of industries — marine, process, chemical and 
petroleum. A Roper can serve the needs of your equipment also. 















Balanced Construction — Reliable Production 





© Axial Hydraulic Balance of the gears provides vibration-free operation, 
smooth, pulsation-free output. 

®@ Gear Construction includes special machining for tooth forms to insure cor- 
rect meshing and efficient displacement. 

© Induction Hardening of steel shaft at bearing and packing surfaces means 
longer, maintenance-free service. 

© Four High-Lead Bronze or chrome-iron bearings give balanced support and 
maintain proper alignment for the helical-type pumping gears. Sleeve bear- 
ings are heavy-duty bronze. 











For information about your specific pump needs 
contact your nearest Roper dealer 
Send for new 16-page Series 3600 catalog 








Dependable pumps 
since 1857 
COMMERCE, GEORGIA 
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would be the adaptability of complex shapes to 
the art of chrome plating. 

A fifth reason, indicatings the advantage of 
chromium plating, has “backed’”’ into the picture. 
A few years ago one design of engine of ap- 
proximately 5 
ily unless the cylinder bore were tapered out- 


hp would not perform satisfactor- 


wardly from crown to flange by approximately 
0.002 inch dia. With a'normal straight bore the 
cylinder would close in at the flange, scuff the 
piston and cause a serious loss of power. How- 
ever, the chrome plate was deposited in such a 
way as to create this required taper, the cylinder 
having been previously bored straight. The 





LEFT: 2-inch piston from iron liner cylinder showing var- 
nish and frozen rings. RIGHT: 2-inch piston from chrome- 
plated cylinder showing cleanliness and free rings. 


manufacturer was spared the expense of rede- 
signing the engine and the loss of production 
during such a delay. 

Aluminum is not generally considered an easy 
material to electroplate, chromium or otherwise. 
Anodizing of aluminum is very common, but 
this process is just the reverse of plating and 
does not present the problems of plating. 

Perhaps the first consideration should be given 
to the choice of aluminum alloy. The present 
chrome plating art is successful with 355, 356, 
380, all of which are copper, silicon and magne- 
sium bearing alloys. Copper is advisable in alu- 
minum as a hardening agent. Silicon is neces- 
sary to improve the fluidity of the molten 
aluminum, to improve its casting qualities and 
also to increase the response of the aluminum 
alloy to artificial aging. Magnesium is useful in 
increasing the strength of the alloy from heat 
treatment. All of these alloying elements are 
necessary and desirable to provide maximum 
conditions for the eventual engine cylinder. 

I'he second consideration of casting condition 
should be porosity. From the various methods of 
producing castings, whether sand cast, perma- 
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here’s an idea... 





use 


metal-shielded wire 





. a seamless metal tube drawn over 
insulated wire. The solid tubing elimi- 
nates stray leakage and protects 
insulation against mechanical damage 
and corrosion. 

Minneapolis-Honeywell’s Aero- 
nautical Division uses Uniform’s 
**Metal-Shielded Wire’’ as heating 
elements in their gyroscopes for rocket 
and missile guidance. As shown above, 
the wire is formed into a loop and 
imbedded in a lip at the base of the 
gyroscope case. Molten metal poured 
into the lip hermetically seals the 
gyroscope. There is never any danger 
of molten metal destroying the 
**Metal-Shielded”’ insulation, and the 
case can be opened or resealed in 30 
seconds by simply passing a current 
through the wire. 

Uniform’s ‘“‘Metal-Shielded Wire’’ 
is available in most metals including 
such highly resistant alloys as 
Nichrome V* or Tophet A**. Con- 
ductors may be multiple or single- 
strand wires with any type of desired 
insulation including plastic, rubber or 
heat-resistant glass braid. ‘‘Metal- 
Shielded Wire’’ is also made as compos- 
ite tubing of multiple layers with each 
tube of a different metal to serve as 
resistance element, shield, or conductor. 

With O.D.’s ranging from 0.010” 
to 0.375” and wall thicknesses ranging 
from 0.050” down to the ultra-thin 
0.0015”, ‘‘Metal-Shielded Wire’’ is 
available in random straight lengths 
or coils up to 30 ft. Wire can also be 
bent to desired configurations at the 
mill. Ends are cut and stripped, and 
all work is completed to close toler- 
ances. Write for details today. 


*Trade name of Driver-Harris Co 
** Trade name of Wilbur B. Driver Co 


UNIFORM TUBES, 


INC. COLLEGEVILLE 2. PA 


HUxley 9-7276 TWX-CGVL 1044 
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CORROSION 
RESISTANT 


8k KOON nemels to 


Electrofilm 
HARD MATERIALS 


HIGH LOADS 
to 225,000 psi 


lectrofilm 


PROVEN 


SOLID FIL™ 
LUBRICANTS 


HIGH SPEEDS 
to 30,000 rpm 


ALUMINUM 
MAGNESIUM 
SOFTER 
METALS 


We proudly present 
the First Family of 
Solid Film Lubricants, 
each formulated and 
performance proved to 
solve your lubrication 
problems 


Send for detailed technical data 


NATIONAL PROCESSING FACILITIES TO 
SERVE THE MATIOWAL NEEDS OF INDUSTRY 
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nent mold, plaster cast or pressure die cast, 
porosity can develop from a variety of reasons. 
Such pits in the surface to be plated are objec 
tionable for two main reasons: (1) these holes 
tend to hold and trap cleaning and plating solu- 
tions and leaching out from plating step to 
plating step and cause plating “blisters’’; (2) 
chrome plate tends to build up nodular forma- 
tions around these ragged edges and a subse- 
quent tendency to scratch the piston. 

A third condition develops in the die-casting 
operation from the use of excessive die lubri- 
cant. When this happens these semihard de- 
posits are not dislodged until the parts are im- 
mersed in a hot caustic cleaner at the start of 
the preplating cycle. This material is then soft 
enough to run over the areas to be plated, but 
is not softened enough for the cleaner to remove 
it completely. Controlled-mist oiling of the cast- 
ing die solves this problem. 

A fourth condition concerns the boring of the 
cylinder prior to plating. Over recent years we 
have found that a finish not exceeding 50 micro- 
inches, with our method of plating and finishing, 
is a satisfactory upper limit. Any finish rougher 
than this does not give predictable end results, 
particularly in the reaction of the piston to the 
cylinder wall. 

Concerning the question of tolerance before 
plating, there is no single answer. This factor 
is largely one of economics from the standpoint 
of both the engine manufacturer’s operations 
and the cost of chrome plating. 

Last, aluminum is readily attacked by caustic 
materials and should be cleaned thoroughly of 
soda-type soluble oil machining compounds be- 
fore they are put in storage or in transit. 

From our experience we feel that if the above 
requirements are followed, predictable results 
are secured. 

One major problem that faces the chrome 
plater is the matter of proper bond or adherence 
of chromium plate to aluminum. This problem 
has led some engine manufacturers to cease us- 
ing chrome plate because of high rates of failure. 
However, if the engine manufacturer and the 
chrome-plating industry would make a firm 
resolution to solve their common problems, ex- 
cellent results would follow. 


Conclusion 
Chrome-plated alummum cylinders~are cur- 
rently being used successfully in two- and four- 
stroke engine applications. The platimg and 
automotive industries should continue their ef- 
forts to make effective use of chromium as a 
treatment for aluminum engine cylinders. 


Abstracted from technical paper SAE No. 369B; $1; to 
SAE members, $0.75. Society of Automotive Engineers, 
485 Lexington Ave., New York 17, N.Y 


45-3 F894 


Phase: 1 @ ae ¢ 


Typical curve ona Poles: 2 or 4 
“G FRAME” series : 
2 pole 3 $ motor Ambient Temp.: 


—55°cto +125°c 


Designed to military and industrial specifications the new 
“G FRAME” series motors are another addition to the wide line 
of AIR MARINE motors, blowers and fans. 


A symbol of quality products...This trade- 
mark identifies the Air Marine line of 
carefully engineered products designed 

for mifitary .and indostrial licati 


air ma auits motors, inc. | 
amityville , new york ; A A 


los angeles, calif. air marine 
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CONTROLS 


Steel Ball Servocontrol Varies Tracking Modes 


Victor W. Wigotsky, Eastern Editor 


A precision instrument mount ‘can adjust its 
servo system to provide a variety of control 
modes. An object can be tracked manually with 
a floating omnidirectional steel ball which di- 
rects turret motion or from remote radar anten- 
nas. Photographic and digital angular position 
readout for both azimuth and elevation is pro- 
vided throughout the tracking cycle. 

The mount’s flexibility of operating modes 
makes it compatible with any tracking require- 
ment to assure accurate positional information 
throughout the object’s flight. The object can be 
tracked manually for a portion of its flight as, 
for example, during its initial stage when radar 


Infra-red 


Servo cabinet 


tracking might be difficult. The radar system 
can then function as a slave to the mount, the 
operator merely rotating a floating omnidirec- 
tional ball to direct turret motion. The turret 
rotation then follows direction and magnitude 
of the ball’s motion and provides an acquisition 
signal to the radar. 

Also, without a radar signal, the precision 
mount can track the object in a local aided 
mode. A portion of a tachometer voltage, gener- 
ated by the control ball’s motion, then is applied 
to an integration servo. This provides a rate 
storage in the system, through which the turret 
rotation follows the normal trajectory of the 


Design News 


Eyepiece 


i @ Steel ball control 
a 


MOUNT IS SEPARABLE for transport and can be set 
up in few hours. Unit has overall accuracy of 1/10 mil 
under extreme environmental conditions, including tem- 
perature range of minus 40F to plus 150F and wind loads 
up to 40 mph without use of shelter. Equipment com- 
both 
readout, permitting its use with computers for high-speed 


bines photographic and digital angular position 


analysis of trajectory angles. Mounting ring on turret per- 


mits attachment of infrared or radiometric devices, an- 


tennas or other instruments. 
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DESIRED OPERATING MODE is simply switched on 
control panel by operator. In local direct mode, ball mo- 
tion is converted into mount velocity, final velocity being 
proportional to amount ball is turned. Speed range of 1/2 
revolution per hour to 360 revolutions per hour can be 
selected by speed of ball rotation. In local-aided mode, 
turret is kept rotating in direction last commanded by 
ball’s motion. Ball signal output is proportioned into 
velocity as well as position commands for specific track- 
ing requirements. Velocity signal adjusts rate potentiome- 
ter which remains constant until changed. Portion of 
velocity signal for position command is fed into mount 
to provide “position” step. In remote mode, slaved to 
radar antennas, error signal drives rate potentiometer as 
well as mount so that theoretical tracking error approach- 
es zero. Radar correction potentiometer, on remote mode, 
is coupled into system to provide paraHax correction. In- 
frared tracker can be fixed directly on mount. Operation 
is then identical to remote radar operation, except that 
error signal is derived from infrared detector instead of 


radar. 
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Main objective lens 


Main projection lens 


Derotation prism 
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and condenser 
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\37™~Operator's headrest 


OPTICAL SYSTEM provides simultaneous photographic and 
digital readout. 
cerned by glass precision circles fixed to respective axes of 
rotatable mount. Milliradian and 17-band gray binary scales 
are engraved on 18-inch dia azimuth and 12-inch dia eleva- 
tion circles. Automatic readout from circles is accomplished 
by flashing strobe lights which, when fired, illuminate series 
of photoelectric cells corresponding to each of 17 bands for 


Azimuth and elevation positions are dis- 
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ANGULAR POSITION DATA, reflected from optical precision 
circles, is read off circles at two points displaced 180 deg. This 
insures greater accuracy in compensating for bearing runout and 
wind pressures that might be encountered. This information, 
together with incident time, progressive frame number and 
ground-glass mock-up plate, is presented to camera data planes 
for photographing. Each frame therefore carries this data along 
with photograph of objective target. Cross-hair and graduated 
mil scale reticle permits superimposing precision circle milli- 
radian scale, which is calibrated in 0.2-mil increments. 
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Elevation digital readout 
and precisipon circle 


Test number 


Frame counter 


Eyepiece 
Write comera 


Film frame 


Hinged mirror 


Data projection 
lens and reticle 
————=Sighting 
optics 


Data 
optics 


digital readout. Also, milliradian scale is illuminated by 
strobe lights for projection through associated prisms and, 
directing of angular positional data to photographic reticle. 
Sighting telescope provides continuous adjustment from 15 
to 30 power magnification. At 15 times, field of view is ap- 
proximately 4 deg. Adjustments are built in to enable colli- 
mation of objective lens to sighting telescope when mount is 
used as cine-theodolite. 


tracked object without radar assistance. The 
local aided. rate tracking then permits a con- 
tinuous flight record under. any conditions where 
radar tracking might be interrupted temporarily. 

The mount can be slaved to remote radar 
antennas which will provide acquisition data 
signals for continuous automatic tracking. In 
this mode, the operator can insert correction 
signals through the steel ball at any time this 
appears desirable, as indicated by visual infor- 
mation in the mount’s eyepiece. The design.thus 
provides extreme flexibility under diverse track- 
ing conditions. 

The Mount, 
“Crystal Ball” servocontrol, is designed by the 


Precision Instrument with the 
Radar Equipments Projects Office, American 
Machine & Foundry Co., New York, N.Y. 


LONG-LOK’ 


self-locking 


* Eliminate:lock washers 
* Will not shake loose 


¢ Insure reliability 4 
of circuits 


These specially developed 
self-locking screws resist 
shock and vibration, eliminat= ” 
ing the possibility of short | 
circuits due to screws work- % 
ing loose. They will not affect 
conductivity. 


Because they eliminate lock 
washers, they save weight % 
and speed assembly time. 


They are reusable, meet MIL- 
F-18240 specifications and ~ 
can be head: marked for self- 
lock identification. 


LONG-LOK Self-Locking Ter- 
minal Strip Screws are-avail- = 
able in all thread sizes and | 
styles. For original équipment 
installation or overhaul —mili- 
tary or commercial—they 


‘provide highest reliability of 


component and system. 
Write for Catalog LL-61 


LONG-LOK 
CORPORATION 


4101 REDWOOD AVENUE « LOS ANGELES 66, CALIF. 
EXmont 1-7128 « TWX S MON 7146 


LONG-LOK EASTERN CORPORATION 
68 Urban Ave., Westbury, L. |.,N.Y., EDgewood 4-8154 
LICENSEES AND REPRESENTATIVES IN PRINCIPAL CITIES 
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COPPERS ARE 


A semi-conductor base is a typical 
application of electrical copper de- 
manding — 


e strength to withstand high torque, 
e high thermal conductivity, 
e machinability. 


Ideal for such requirements are these 
five alloys from Anaconda: 


DLP Copper-104 (deoxidized low 
phosphorous) 

OFHC* Copper-120 (oxygen-free 
high conductivity) 

Tellurium Copper-127 

Chromium Copper-999 

Amzirc* (Zirconium Copper)-134 


Each of the above provides a slightly 
different combination of desirable 
properties, and all can be machined as 
required to achieve necessary accuracy 
and maintain reasonable production 
costs. 

Anaconda Specialists can help you 
select the right alloy and form of metal 
—and the manufacturing method best 
suited to meet your design and fabri- 
cation problems. They can help you 
utilize cost-cutting techniques, such as 
roll threading of studs, and advise you 
on welding and brazing procedures. 
Whatever your problems, Anaconda 
offers specialized technical help. 

Anaconda Publication C-34 prevides 
useful data on composition, typical 
physical and mechanical properties, 
forms available, and fabrication meth- 
ods. For this publication, or technical 
assistance in applying these electrical 
coppers, address: Anaconda American 
Brass Co., Waterbury 20, Conn. In 
Canada: Anaconda American Brass 
Ltd., New Toronto, Ontario. mata 


*Trade-marks of American Metal Climax, Inc. 


* 


ANACONDA 


AMERICAN BRASS COMPANY 
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IDEAS ...CONTROLS 


Photoelectric Circuit ‘ 


R. F. Stengel, German Editor 


A photoelectric circuit moves simultaneously the 
two optical systems used for stereographic plot- 
ting from aerial photographs. Compared to me 
chanical linkages, the major advantage is free 
dom from play and wear. Optical controls also 
eliminate parallelogram arms and save space 
This novel application of a photocell circuit 
uses pinhole diaphragms to obtain two tight 
beams from a single light source. Beams im- 
pinge on photocells divided into quadrants; 
beam diameters are less than photocell diam 
eters. Opposing pairs of photocell quadrants are 
difference-connected. If the beam impinges off 
center, net voltages result from each pair and 
are amplified. Amplifier output drives followe1 
motors which move the optics carriage along 
orthogonal spindle axes until the light beam is 
again concentric with the photocell. Feedback is 
provided to insure a periodic return and to 
eliminate hunting. 

The “Aeromat” photographic precision plot 
ter is a development of Zeiss-Aerotopograph 
GmbH, Munich, Germany. 























PHOTOCELL CIRCUIT SCHEMATIC. 
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OPTICAL SCHEMATIC (simplified) shows purpose of 
photocell follower circuit. Observer views stereo pair of 
overlapping aerial photographs. Manual controls move 
spatial cross-slide on which point source is mounted. 
Beams pass through pinholes onto photocells; follower cir- 
cuit (not shown) moves carriages with observer optics. 
Elevation of point source is changed until two measuring 
dots, projected into observation path by auxiliary optical 
system (not shown), coincide on same point in both pho- 
tographs. Coordinate readout can be automatic and digi- 
tal. 


X and Y axis control Plotting table 


Z-axis control 


OPTICAL GEOMETRY reproduces geometry with which 
actual pictures were taken along flight path of survey 
aircraft; point light source is analog to ground object, 
pinholes represent camera lens in successive pictures. Ex- 
act reproduction of angles is made automatic by optical 
controls and is required to eliminate distortions caused 
by taking lens, refraction of atmosphere and curvature of 
earth. 
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PERSONAL COPY. 
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5406 SCHULER + P.O. BOX 7772 * HOUSTON 7, TEXAS 
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MCS/2361 


“TELL 
THE 
BOSS... 


Wood’s MCS and MS 
(variable speed drives) 
WON'T FREEZE, 
WON'T STICK’”’ 


And, remind him that Wood’s MCS and 
MS motion control drives solve produc- 
tion and maintenance problems no other 
mechanical variable speed drives can 
handle. They won’t freeze or stick because 
there are no keys to.obstruct lubrication 
of bearing surfaces. Revolutionary resilient 
cam followers or pads, located outside 
the bearing surfaces, permit continuous 
rotational pumping action, assure even 
distribution of oil. And, you check 
lubrication only three or four times a 
year. Also, Wood’s MCS drives hold 
constant driven speeds under varying 
torque loads. 


Wood’s motion control, vari- 
able speed drives are available 
in capacities from fractional to 
25 hp. If you and the boss want 
more information about these 
remarkable drives, write for 
BULLETIN 25103. 


T. B. WOOD'S SONS COMPANY - CHAMBERSBURG, PENNSYLVANIA 


ATLANTA + CAMBRIDGE + CHICAGO + CLEVELAND + DALLAS 


NEW BOOKS 


A GUIDE TO TECHNICAL LITERATURE 
PRODUCTION. Nearly every organization has 
some stake in the very expensive business of 
technical writing (it cost industry and the gov- 
ernment more than a billion dollars last year). 
This informative 200-page manual is written for 
those who must create, buy or produce technical 
literature. For the engineering staffs who do not 
have technical writing facilities, this practical 
new book defines the scope of the problem of 
organizing a technical writing group or of obtain- 
ing technical writing services. For the technical 
writers and editors this book offers a basic 
training course in production methods. Also, 
subjects of special interest to the writer include 
a way to increase personal efficiency and a 
description of the five roads of advancement 
a writer can follow. For the purchasing agent, 
who often must “buy” technical writing, a 
chapter is devoted to his problems, describing 
costs and where and how to contract for such 
services. Emerson Clarke’s experience in tech- 
nical publications work spans a decade. From 
the writing agency to the in-company group he 
has “looked up from the bottom” as an appren- 
tice and “down from the top” as a manager. His 
firing line experience is embodied in this pared- 
down engineering service book priced at only 


$3: T W Publishers, Box 152, River Forest, Ill. 


BASIC ELECTRICITY and BASIC ELEC- 
TRONICS. (Five volumes each.) Training texts 
prepared for the U.S. Navy’s Common Core 
Program allow the Navy’s Specialty Schools to 
turn out trained technicians in record time. The 
civilian version of these texts makes the same 
course available to industry. Each idea, with 
illustration, is presented on a single page; each 
basic aspect of electricity and electronics is 
contained in a separate volume. The electrical 
series reviews how electricity is produced and 
explains d-c components and circuits, alternat- 
ing currents, impedances and elementary gener- 
ators. The electronics volumes cover rectifiers, 
transformers, power supplies, diodes, ampli- 
fiers, transmitters and receivers. A useful addi- 
tion to any educational library shelf, the com- 
prehensive “pictured-text” courses may be 
obtained as sets of five volumes each, or sepa- 
rately in soft cover binding at $2.50 per volume. 
(A supplement to the electronics series, Volume 
6, details semiconductors, transistors and fre- 
quency modulation and is priced at $2.90.) By 
Van Valkenburgh, Nooger & Neville, Inc.; John 
F. Rider Publisher, Inc., 116 W. 14th St., New 
York 11, N.Y. 


HASTINGS 
MASS FLOW 
MONITOR 


VARIABLE RANGE 


j 
g 
a 


oe 


This HASTINGS MASS FLOW MONT- 
TOR represents the latest developments 
in electrical measurements of predeter- 
mined air or gas flow rates. Operating 
on the time proven principle of the 
HASTINGS PATENTED THERMO- 
PILE, this monitor features: 


@ Standard flow tubes for ranges from 
50 to 200,000 STD cc/min. 

“Correct" flow rate readings 

Remote indication, control, and re- 
cording 

Center reading indicator 

Adjustable sensitivity 

Extreme sensitivity to low flow rates 
High overload capacity 

Negligible pressure drop 

Flow is a mass flow measurement 
Quick resetting for different flow rates 


Cabinet or rack panel mounting 


The NEW HASTINGS MASS FLOW 
MONITOR is composed of the power 
supply with the indicator and the flow 
tube which contains the fully compen- 
sated HASTINGS THERMOPILE. The 
flow tube can be installed directly in 
the line wherever convenient. 


For more detailed information send for 
Specification Sheet No. 503 and for full 
information on HASTINGS complete line 
of vacuum instruments send for Catalog 


No. 300. 


HASTINGS-RAYDIST, Inc. 


alolasl ol ols Wme Algol allo, PArk 
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MISSILE CONFIGURATION 
DESIGN gives primary emphasis 
to aerodynamic considerations. 
The book covers propulsion sys- 
tem and structural design as- 
pects. S. S. Chin has presented 
a comprehensive discussion of 
all phases of configuration de- 
sign, and valuable design pro- 
cedures for specific types of 
missiles. The informative 300- 
page book is geared toward the 
aerodynamicist in preliminary 
design studies and may serve as 
a working handbook as well for 
aeronautical engineers in their 
first assignments in the missile 
industry or for those who are in 
the “airplane to missile” transi- 
tion phase. Engineers who are 
not directly concerned with ex- 
ternal missile design —electro- 
mechanical and electronic mis- 
sile system engineers— will ob- 
tain a good insight into the over- 
all composite missile design. 
McGraw-Hill Book Co., 330 W. 
42nd St., New York 36, N.Y.: 
$11. 


PHYSICAL DISTRIBUTION 
MANAGEMENT —the logistics 
problem of the firm. It is becom- 
ing increasingly evident that 
engineers must concern them- 


selves with the problems of 


marketing the products they 
design. Here is a book pertain- 
ing to one segment of the mar- 
keting problem —that of actually 
bringing the product to the con- 
sumers. Of particular interest to 
engineers are the chapters on 
inventory control and forecast- 
ing. The authors use examples, 
rather than any exhaustive math- 
ematical treatise, to illustrate 
a number of methods of fore- 
casting. They also give a very 


lucid, but brief, explanation of 


the calculation of trends by least 
squares. This is one of the few 
texts in the field of distribution 
and should serve as a good re- 
ference for this little-known 
science. Edward W. Smykay, 
Donald J. Bowersox and Frank 
H. Mossman; The Macmillan 


Co., 60 Fifth Ave., New York 11, 


N.Y.; 284 pages; $8. 
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Haydon Series DA Time Control Performs 
All Basic Timing Functions with Simple 
Timer and Relay Set-ups ... Saves You 
Money, Simplifies Your Engineering. 


This reliable, low cost timing device easily 
adapts to hundreds of applications, avoiding 
the need for custom-built timers. 


The Haydon Series DA Time Delay Timer 
is designed around a motor with a mag- 
netically operated clutch. When the motor 
is energized, the clutch is engaged and the 
motor shaft drives an arm which ... at the 
end of the desired interval .. . actuates a 
switch. When the motor is de-energized, the 
clutch disengages, permitting the arm to be 
reset by a spring. 


SPECIFICATIONS 

Switch Ratings— SPDT 20 amps, 125 or 
250V ac resistive load. Maximum inrush: 
NC contacts 30 amps, NO contacts 15 amps. 
Switch capable of handling small fractional 
horsepower motors and components meeting 
these specifications. Other switches available. 
Timing Motor Voltages — 120 or 240 volts, 
50 or 60 cps. 

Delay Ranges — Time delay of 0 to 14 sec- 
onds, 0 to 57 seconds, 0 to 4.5 minutes, 0 to 
9.5 minutes. 


For details on DA Series Time Controls, write to: 


TIMING MOTORS 
TIME AND TORQUE CONTROLS 


HOW TO HANDLE 3 
Basic Timing Functions 


With ONE HAYDON CONTROL 


CYCLE TIMING: (with 2 Timers, 1 Latching Relay) 
(LOAD CYCLES “ON” AND “OFF” CONTINUOUSLY) 
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“DA” TIMER 
“OFF” 





INTERVAL TIMING: (with 1 Timer, 1 Relay) 


(LOAD RUNS WITH TIMER) 








“DA” Timer—7 
“Off” 
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TIMING: (with 1 Timer, 2 Relays) 
(LOAD RUNS AFTER TIMER) 
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“DA” TIMER 


DIVISION OF GENERAL 
TIME CORPORATION 


3231. EAST ELM STREET 
TORRINGTON, CONNECTICUT 









LET MUELLER 
MAKE IT! 


Mueller Brass Co. of Port Huron is 
much more diversified than the name 


“Brass” implies . . . a lot more. In 
fact, because of its many and varied 
facilities . . . its men, methods and 
metals ... Mueller is in the unique 
position of being able to offer true 
single source service. 


MUELLER HAS THE MEN .. . experi- 
enced engineers with the ability to 
work out, creatively, tough design 
problems, and improve a part or 
components for production by the 
most economical method. You get 
sound engineering plus 44 years of 
practical metalworking production 
experience when you “Let Mueller 
Make It.” 


MUELLER HAS THE METHODS . 
when you “Let Mueller Make It”, 
you are utilizing one single source 
that is able to produce parts any one 
of these ways: as forgings, impact ex- 
trusions, sintered metal parts, screw 
machine products, formed tube or 
as castings. 


MUELLER HAS THE METALS .. . and 
the materials . . . to produce pre- 
cision parts in aluminum, brass, 
bronze, copper, iron, and steel in 
hundreds of different alloys to meet 
each exact requirement. 


In addition, Mueller Brass Co. has 
complete and modern facilities for 
performing all types of finishing and 
sub-assembly operations. Another 
plus value is nation-wide sales engi- 
neering service. 


So, in the final analysis, no matter 
where you fit in the American indus- 
trial picture, whether you're making 
missiles or mowers...and no matter 
where you're located, it will pay you 
to LET MUELLER MAKE IT! 





MUELLER BRASS CO. 


PORT HURON 23, MICHIGAN 
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NEW ROCHELLE, N. Y.—Current at 450,000 cps is used 
to weld a zircalloy spiral fin and tube assembly. Squeeze- 
rolls apply pressure to effect the weld at the root of an elon- 
gated “V", which is maintained at the open seam as the two 
parts move past the welding head. 

The high-frequency current is introduced into the metal 
by two sliding contacts which ride on each side of the open 
seam near the root of the “V”. Each side of the “V” acts as 
a return conductor for the other. The current then does not 
follow a direct low-resistance path between the two contacts, 
but instead a longer low-inductance path along the two sur- 
faces of the facing parts. Loc et high-intensity heating at 


“eure 


the edges of the root of the brings the area to welding 
temperature. Pressure then is ‘seal by a squeeze-roll 
rangement. 

The New Rochelle Tool Corp. is applying its high-frequen- 
y “Thermatool” welding technique to the fin and tube ap- 
plication. Existing method has permitted continuous welds 
ranging in thickness from 0.004 inch at 1000 fpm to 1/2 inch 
at 50 fpm for ferrous and nonferrous metals. 

7. W. W. 
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450,000-CPS Current Speeds Welding of Spiral Fin and Tube 


if at High-frequency a 


| /transtormer 









WELDER is shown with specially designed draw bench. 
Upper enclosure houses output transformer. High-fre- 
quency method permits tubing or strips to be welded at 
very high speeds, and welding of strip to tubing in many 
configurations. 








TUBE is fed into draw bench over internal mandrel and 
strip is supplied by fin feeder. Tube and fin form elon- 
gated “V” at open seam under welding head. Sliding con- 
tact (shown raised) on tube and fin supplies 450,000-cps 
current to heat metal to welding temperature. Upper 
squeeze-roll provides weld pressure. Doughnut-shaped ele- 
ment attached to hose feeds argon gas into compartment 
to provide inert welding atmosphere. Ends of tube and 
fin are locked at connector to cam bar which rotates tube 
as it travels longitudinally through bench. Same welding 
head can be used interchangeably with various metals 
and alloys. Welding contact assembly features flexible 
adapters for adjustment to different material sizes. 
























MUELLER CAN MAKE MOST ANYTHING IN. 
SINTERED METAL PRODUCTS... | 


Sintered metal gears, cams, special 
purpose filters and structural mem- 
bers from iron, nickel, stainless steel, 
brass and copper alloys are produced 
by Mueller for practically every seg- 
ment of American industry. What- 
ever your product requirements are, 
the Mueller Sintered Metal Products 
Division is completely equipped to 
supply you with precision parts to 
exact specifications at substantial 
savings. In addition, the engineering 
staff, machining and finishing facili- 
ties of Mueller Brass Co. are an 
important plus value when you 


LET MUELLER MAKE IT! 
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48-inch Tunnel’s Contoured Nozzle 
Extends Mach Test Range 


BUFFALO, N. Y.—A new 48-inch hypersonic 
shock tunnel, designed by Cornell Aeronautical 
Laboratory, Inc., features a “Fiberglas” con- 
toured nozzle which produces parallel uniform 
flow. The mathematically contoured nozzle per- 
mits flows at velocities up to 18 times the speed 
of sound. Models with a 12-inch wing span or 
wingless models 8 inches in dia can be accom- 
modated. 

In addition to generating a uniform parallel 
flow, the new tunnel doubles the capacity of 
CAL’s existing 24-inch unit. The latter has a 
conical nozzle in which flow field stream,-lines 
are not parallel. Instead, flow radiates from a 
common point and diverges at the model. The 
48-inch tunnel, on the other hand, features a 
contoured nozzle which generates the uniform 
parallel flow existing in actual hypersonic condi- 
tions. 

The tunnel includes a 20-ft-long driver-tube 
which contains helium at high pressure and an- 
other 50-ft tube with air at low pressure. The 
two sections are separated by a double dia- 
phragm similar to the existing 24-inch tunnel 
(see DEsiGn News, Jan. 4, 1960). Helium rushes 
into the tube containing air when the metal discs 
burst under the high pressure. Virtually static 
air conditions are produced, to a maximum of 
4200 psi and 5500 F, as the shock wave travels 
through the driven tube and is relfected. The 
processed air at the end of the shock tunnel is 
then expanded through the 48-inch nozzle to the 
desired test conditions. 

V.W.W. 


RE-ENTRY TESTING CAPABILITIES include meas- 
urement of heat transfer, pressure and forces on test 
models. “Six-component force balance” measuring device, 
provides detailed information on model aerodynamic 
characteristics. Actual atmospheric conditions are dupli- 
cated in tunnel since air is used in test operation. “Fi- 
berglas” nozzle was constructed by Accurate Plastic Tool 
and Pattern Co., Inc., Columbus, Ohio. 











IDEAS IN THE NEWS 


Uniform Concentricity of Steel Tubing 


Gives ‘Heads Up’ Look to Shock Absorbers 


CLEVELAND, OHIO—dQualities inherent to cold- 
drawn, electric-resistance-welded, carbon-steel tubing 
have made possible the development of a new shock 
absorber judged 80 percent more efficient than con- 
ventional models. 

Developed and manufactured at Dyersburg, Tenn., 
for the Columbus Parts Corp., Toledo, Ohio, the Co- 
lumbus automobile shock absorber uses the entire in- 
terior of its cylinder as a working chamber. Conven- 
tional models require a separate inner working cham- 
ber to keep air and fluid apart. The diameter of the 
new shock’s piston head compares in size to conven- 
tional equipment as a silver dollar compares to a 
quarter. 

Perfectly concentric and internally smooth steel tub- 
ing was required to allow the valved piston to move 
freely within the cylinder of the shock, yet the piston 


head had to fit precisely to maintain proper fluid by- 
pass. With this in mind, designers turned to cold- 


drawn steel tubing manufactured by the electric-re- 
sistance-welded method. 

Designers found that electric-resistance welding and 
cold-drawing methods assured better concentricity, 
closer tolerances, improved surface finish of ID and 
OD, more uniform physical properties, lower initial 
cost and lower production costs than other types of 
steel tube. Initial costs alone showed a saving of up 
to 20 percent. 

The precision required for the finished shock de- 
manded tubing straight within 0.010 inch per ft, with 
wall thickness of 0.090 to 0.096, ID of 1.799 to 1.805, 
and inside weld-flash totally removed. 

In contrast to all other shocks, Columbus places the 
air-fluid reserve chamber above the fluid within the 
shock-absorber working chamber to keep the air and 
fluid apart, thus minimizing aeration. It also permits 
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support + otek of the vehicle rather than to the 
vehicle frame or underbody. This means that the 
fluid gets the same smooth ride as the passengers, 


the new shocks to be mounted “heads-up”, 


with the 
piston rod attached to the wheel assembly or spring P. R. T. 


and the piston takes the pounding. 





Floatless, Electrode Type 


LiquiD LEVEL CONTROLS 





No moving parts in the 
liquid @ Easy to install 
@ No adjustments neces- 
sary @ Unaffected by acids 
or caustics @ Unaffected by 
pressure or temperature e 
Standard 2&3 pole units 
listed by U/L 


Write for 32-page 
Catalog which gives 
complete specifications 


Two pole control shown at left 





YOU CAN USE OUR CONTROLS FOR: 
© Single & multiple pumps ¢ Sewage & waterworks 
@ Motor & solenoid valves © Chemical Industries 
e High & low cutoffs @ Food & Dairy Industries 
& alarms @ OEM applications 
Special controls to custom requirements 


CHARLES F. WARRICK CO. 


1964 W. Eleven Mile Road, Berkley, Michigan 
Dep’t 292 Telephone JOrdan 4-6667 
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500° ABOVE- 
400° BELOW 
CAN’ 
"a 
AMPCO 


metal haa 


Get the facts about this series of special copper-base 
alloys that performs dependably at high (plus 500° F.) 
and low (minus 400° F.) temperatures. Contact your 
nearby Ampco Field Engineer for detailed information 


or send for free literature — do it today. <> 
» 


DN-40G, MILWAUKEE 1, WIS. , 
WEST COAST Div HUNTINGTON PARK, CAL G- 
SOUTHWEST DIV.: GARLAND (DALLAS COUNTY), TEx 
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In services up to +500°F and 
down to —400°F, AMPCO met- 
al retains an unusually high 
percentage of its room-tem- 
perature characteristics. It is 
available in most any form. 




















GERS are now avail- 
able in four types and 
thirty-four sizes. 
Black Pentrate Nose 
with standard spring 
pressures, 6-32 thru 1”-8 threads. Cadmium Plate Nose with 
light spring pressures, 6-32 thru 1”-8 threads. Black Nylon Nose 
with standard spring pressures, 8-32 thru 5/g”-41 threads. White 
Nylon Nose with light spring pressures, 8-32 thru 5/g”-11 threads. 
Northwestern Tools, Inc., 115 Hollier Ave., Dayton 3, Ohio. 





PLASTIC BALL KNOBS with brass in- 
serts are now available in four diameters 
and twelve thread sizes. 3/,” diameter with 
10-32 threads. 1” diameter with '/4-20, 
1/4-28, 546-18 or 6-24 seeped 13/4,” om 
eter with 7/-16, 4/g-24, '/2-13 or '/2-20 
threads. 17/g” diameter with '/2-13, '/2-20 
or 5/-18 threads. Northwestern Tools, Inc. 115 Hollier Ave., 
Series 3, Ohio. 





SWING ‘‘C’’ WASHERS complete with shoulder screws, are 


now available in four sizes for 9/g”, '/2”, 5/g” or 3/4,” bolt sizes 
Write or call today for 
your free new 16-page 
cataolg. Catalog includes 
tracing templates of jig 
and fixture components. 
Northwestern Tools, 
Inc. 115 Hollier Ave., 
Dayton 3, Ohio. 
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e LIMITED DETAILS have been released of a 


new two-stroke engine which eliminates the 
crankshaft, connecting rods, flywheel, valves and 
camshaft of the conventional engine. 

The engine constitutes a mass containing 12 
+ cylinders rotating around its own axis. Anothe1 
axis is pistons, the latter 
mounted on a spider and arranged so that the 
rotation 


provided for 12 


orbital path of the former during 
crosses the orbital path of the latter. This results 
in oscillation which is relative but not actual. 

The action is described as being similar to that 
of a spinning coin on a table—shortly before the 
coin falls flat it wobbles around and around. 
One moment one side of the coin is near the 
table and the next moment the other. If these 
sides were piston heads and the table contained 
the cylinders, the rim of the coin would be push- 
ing the piston heads in and out of the cylinders 
with each. revolution. 

The table (cylinder block) , 
spin at the same speed as the piston heads. Each 


therefore, has to 


piston goes in and out of each cylinder while 
both cylinder block and piston spider revolve on 
their own orbits. Since there are six cylinders on 
each side, the piston spider brings two cylinders 
to compression simultaneously. Because the 12 
cylinders fire with each revolution, the engine 
is claimed to have considerable stability and 
freedom from vibration. 

Developed by William Selwood, Ltd., South- 
ampton, England, the prototype engine has a 
capacity of 700 cc and measures approximately 
10-1/2 inches in dia. 


R.W.E.M. 


Rotating engine housing 


Exhaust vents 
GB per cylinder) 


Stationary shaft 


Fuel and air 
Output shaft mixture inlet 


through shaft 


Spark plug 


ENGINE can operate in horizontal or vertical position. 
Its characteristics can be adjusted by masking exhaust 
ports. Masking operation is infinitely variable while en- 
gine is running and can be automatic in operation. 
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Once more... 





FORD INDUSTRIAL ENGINES 


are selected for compactness 
and outstanding performance 











, NEW ETNYRE MODEL FX-500 


i 


“BLACK TOPPER’... 


& : : #. 
‘ : 


designed for maximum payloads... 
and dependable, economical operation! 


Ford engines range from 134 to 534 cubic inches, in- 
cluding modern diesels. Most of these engines are 
available as foot- or skid-mounted power units. What- 
ever your industrial power need, it'll pay you to specify 
Ford Industrial Engines. 


It’s easy to see why Etnyre chose a Ford Industrial 
Engine for their FX-500 “Black Topper” . . . Ford 
engines deliver the kind of peak performance that con- 
struction work requires. Dependability and economy 
of operation are just two of the many advantages 
enjoyed by OEM’s using Ford Industrial Engines. 
They're compact engines, allowing greater freedom 
of equipment design, and delivering more horsepower 
per pound of engine weight than ever before possible! 


Parts and service availability is immediate, with a 
nationwide network of Ford Dealers carrying a com- 
plete stock of more commonly purchased engine parts. 


Only Ford offers a full line of modern, overhead- 
valve design engines to meet every power requirement. 


YOUR JOB IS WELL-POWERED 
WHEN IT'S FORD-POWERED! 


More power to you... 


eeccecced | 


INDUSTRIAL ENGINES 


AND POWER UNITS 


INDUSTRIAL ENGINE DEPARTMENT, FORD DIVISION, FORD MOTOR CO., P.O. BOX 135, DEARBORN, MICH. 





C West of Rockies write to: 





FORD INDUSTRIAL ENGINE DEPT., P.O. BOX 6787, LOS ANGELES 22, CALIF. 
>FORD INDUSTRIAL ENGINE DEPT., P.O. BOX 1666, RICHMOND, CALIF. 
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Manufacture of long-life, Hansen 


Timing Motors is quality-controlled 


wesema 


SYNCHRON 
throughout, to 


assembled in every * 








WOWWOK 


TIMING 
MOTOR 


The efforts of Hansen engineers have 
been concentrated in just one area for 


over 50 years — creating and applying 
synchronous power units to timing ap- 
plications. Use this experience to solve 
your specific timing problems. Contact 
your nearest Hansen representative, or 
write direct. 


| 
| 
| 
make them the Jest synchronous motors for indus- | 
trial and commercial applications. Skilled, experi- | 
enced workers assemble Hansen SYNCHRON mo- | 
tors to rigid standards. Each motor undergoes 51 | 
separate tests and inspections before shipment, in- | 
suring users of the ultimate in silent, continuous, | ee fee eee eee 
THE FROMM COMPANY 
| 5150 W. Madison, Chicago, Illinois 
l H. C. JOHNSON AGENCIES, INC. 
| Rochester, N. Y. * Buffalo, N. Y. 
| Syracuse, N. Y. * Binghamton, N. Y. 
Schenectady, N. Y. 
ELECTRIC MOTOR ENGINEERING, INC. 
1 Les Angeles, Calif. (Olive 1-3220) 
| Oakland, Calif. 
] WINSLOW ELECTRIC CO. 
| New York, N. Y. * Chester, Conn. 
Philadelphia, Penn. * Cleveland, Ohio 


synchronous power for specific timing applications. 
Operating efficiently in any position, self-starting, 
self-lubricating Hansen SYNCHRON Timing Motors 
deliver from 8 to 30 in./oz. guaranteed torque; at 
temperatures from —40 F to +140 F; in speeds from 
600 rpm down to 4 rph; clockwise or counterclock- 
wise rotation. Over 200 types of output available. 


P*An average figure for Hansen 
SYNCHRON Motors . . . many are 
designed for shorter life — others for 

| years longer. 





HANSEN 


MANUFACTURING 
\ COMPANY, INC 
\ PRINCETON, INDIANA 


dil i oe ne —S 
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IDEAS IN THE NEWS 


e A FULLY AUTOMATIC OXYACETYLENE 
flame cutter has recently completed acceptance 
trials. Controlled by a magnetic tape which con- 
tains movement orders obtained from a digital 
need for templates or 


computer, it obviates 


marking-off patterns. 


Information on the cuts to be made is taken 
directly from the drawings or the table of dimen- 
[he paper 
tape is fed into a computer which works out the 


sions and put on pune hed paper. 


movements of the machine’s cutting heads. The 
orders for these movements are recorded on a 
magnetic tape together with the necessary start- 
ing commands. 


The tape is played back on the machine con- 


trol console. To indicate the direction of the 
cutting heads, the console sends a recorded train 


of impulses from the tape to the longitudinal 





and transverse motion controls of the cutter. 
The same magnetic tape controls all other 
required functions such as gas flow, automatic 


flame ignition and nozzle height control. Flame 
and cut are monitored continuously so that in 
the event of flame failure, the machine stops. 


Designed by British Oxygen Co., Ltd., London, 
England, the system is claimed to be sufficiently 
flexible for “one-off or multiple runs. The 
design permits two steel plates to be cut simul- 
taneously, each up to 40 ft long, 12 ft wide and 
3 inches thick. 

R.W.E.M. 
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& just balls 


@ou : 
= precision 
Pig balls 


& made from 


many 
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@Qand closer’ 


Don't let our name 

Hartford Stee! Ball confuse you. 
Yes, we make steel balls, 

but more than that we have 
researched and developed other 
precision balls, balls of a wide 
variety of materials, 

balls that meet the exacting 
new production demands. 

Our facilities and experience are 
at your service. There are 
Hartford sales engineers in 
Major U.S. cities and Canada. 
Let us recommend the ball for 
you before you find you 

have a problem. 

Our newest and most complete 
ball catalog is a handy reference 
for quick precision ball selection. 
Just sign your name to 

your company letterhead and 
address to us. A copy will be 
mailed promptly. 


Hartford Steel Ball Company 37 


PRECISION BALLSO@ BEARINGS 


od 


“ae 


A 
& tolerances } 


Jefferson Ave., West Hartford, Conn. 
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e RETURNING TO EARTH 
through catastrophic heat devel 
oped during re-entry into earth’s 
relatively thick atmosphere is the 
2 


function of the graceful Mark 3 


re-entry vehicle now operational 


with the Air Force Atlas ICBM. 


Major portions of the Mark 3 
vehicle are produced by a unique 
machine tape-winding process de 
veloped by B. F. Goodrich Avia 
tion Products. This process creaves 
an ablation-type heat shield for 
the re-entry vehicle which has per 
formed successfully on ballistic 
missile flights that have taken it 
more than one-third of the way 


around the earth. 


Mark 3 parts include the barrel 
like midsection and the long flared 
skirt. The ablation material per 
forms double duty since it acts as 
a structural member as well as a 
protective cover for enclosed in- 


strumentation 


»— 
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This Swagelok tube fitting was machined from Platinum because that is what our customer 
needed for his nuclear reactor experiments. This is just one of many outstanding examples of 
Swagelok customer service. The scientist who needed this fitting knew that Swagelok tube 
fitting reliability would meet the exacting requirements of leak tightness for nuclear work. He 
also knew that*full cooperation in delivering Swagelok in any machineable metal is routine. 

Swagelok, the tube fitting of total dependability, can be provided in any machineabie metal 
or plastic to solve your most demanding problem. 





RCO: TUBE FITTINGS 


SOLVE YOUR PROBLEMS 


CRAWFORD FITTING COMPANY + 884 EAST 140th St. + CLEVELAND 10, OH!IO 
CRAWFORD FITTINGS (CANADA), LTD. . NIAGARA FALLS, ONTARIO, CANADA 


ERLE ie Eyres, 
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Background is schematic of world-famous Ward Leonard system of control. 


In modern rheostat circuits, it’s 


SERVICE CONTINUITY THAT COUNTS 


Wiis 
chaiges po i cCuimulaling 
That’s the blacik picture when an in- 
dustrial control component—specifically 
a rheostat—fails. That’s why reliability 
is more important than initial cost. In 
many cases, these irrecoverable charges 
and costs can quickly far exceed the re- 
placement cost of the faulty components. 
And that’s why far-sighted designers 
are more and more specifying Ward 
Leonard VITROHM ring rheostats for 
control circuits where performance is 
a must...in motor and generator field 
control circuits...for electronic tube 
filament circuits...wherever substan- 
tial amounts of power must be handled 
with utmost rheostat reliability. 
Ward Leonard ring rheostats, in sizes 
of 25, 50,100, 150 and 300 watts, feature 
W/L’s exclusive “twin contact shoe” 
design. Two sintered, self-lubricating 
contact shoes minimize wear and assure 
uniform contact pressure, smooth oper- 


d maximum reliab1 

Opeciai alloy resistance. de 
to W/L’s closely monitored specifica- 
tions to assure highest st»bility and 
lowest practical temperature coefficient 
—is bonded permanently to ceramic core 
by Ward Leonard’s own VITROHM 
vitreous enamel. 

These are just a few of the reasons 
why VITROHM ring rheostats give you 
outstanding reliability in industrial 
control circuits. There are many more 
quality-engineered features than we 
can describe here—for instance, highest 
grade ceramic base and core, durably 
bonded tinned alloy terminals, and bal- 
anced beryllium copper contact arm. 
You'll find them all in Bulletin 60RR 
(and for powers above 300 watts, check 
W/L plate rheostats in Bulletin 60A). 
For your copy, and for a list of stock- 
ing distributors, write: Ward Leonard 
Electric Co., 26 South St., Mount 
Vernon, N.Y. (In Canada: Ward Leonard 
of Canada, Ltd., Toronto.) °.8 


WARD LEONARD 
ELECTRIC CO.“ 


RESISTORS + RHEOSTATS + RELAYS + CONTROLS 
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IDEAS IN THE NEWS 


e A MAGNETIC SUSPENSION SYSTEM re 
places mechanical means for supporting models 
in high-speed wind tunnels. For measurements 
in the high subsonic, transonic and supersonic 
regions, the model is normally mounted on a 
“sting”. Main problem is keeping the sting rigid 
while making it thin to avoid distorting the 
pressure field at the base of the model. By over- 
coming this difficulty, the new suspension sys- 
tem makes it possible to analyze steady as well as 


transient forces. 


The model incorporates a soft iron armature 
forming part of the magnetic circuit of an exte1 
nal horseshoe electromagnet. Instability of the 
system is corrected photoelectrically. A 10-mm 
dia parallel light beam horizontally 
across the test section near one end of the model 
and is half occluded by it. The unobstructed part 


of the light falls on a germanium photodiode. 


passes 


This produces a current which, after amplifica- 
tion, operates one of the two windings of the 
support magnet. The other winding is operated 
in an exactly similar way by a light beam at the 
other end of the model. A third light beam and 


! id are used for measurement of drag. 


urrent implitication Lakes »nsid- 


xlel, 


Cld t merely the displacement 


system is unstable. 5 however, 
by injecting a voltage which is proportional to 
the time derivative or the velocity of displace 
ment. Thus, “hunting” about the mean position 


bial) IS « 


is prevented. 
































Air flow 


eo 








ARRANGEMENT of lift and drag magnets in relation 
to model. E3 provides attraction against flow of air, mod- 
el being stabilized by occluding beam L3. Likewise, El 
and E2 provide attraction against gravity, model being 
stabilized by light beams LI and L2. 
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Select the exact a-c 
or d-c small motor 
you need... 

from the wide 
Barber-Colman line 


TYPICAL TYPES 


new revised 
quick reference 
file on the 
complete line 





. . . this helpful guide illustrates 
and gives typical specifications 
on Barber-Colman subfractional 
horsepower motors. Ask for 
Quick Reference File F-9765 .. . 
it covers the following: 


A-C SHADED-POLE MOTORS 
unidirectional « reversibie 
Synchronous ¢« geared 


A-C AND D-C TACH GENERATORS 
D-C PRECISION MOTORS 
BATTERY-OPERATED MOTORS 
A-C 400-CYCLE MOTORS 
BLOWERS, GEARHEADS 
ULTRA-SENSITIVE RELAYS 


BaARBER-COLMAN COMPANY 
DEPT. S, 1910 ROCK STREET, ROCKFORD, ILLINOIS 
Circle 115 on Reader-Service Card 
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Full range 


\djustal le 
Pressure Compensated 


K'low Control 
to 5000 /p.s./. 


Waterman Series 1407 is a group of compact, 
low-cost, pressure-compensated flow regu- 
lators, adjustable over a series of unusually 
wide flow ranges, for convenient on-the-job 
speed control of hydraulic cylinders and 
motors. 

Rated for pressures to 5000 p.s.i. 

Controlled flow to 40 g.p.m.—ideal for hydrau- 
lic motors as well as cylinders. Factory- 
tested to 10% tolerance 

Wide range of adjustability—turndowns of 
as much as 80: 1. 

Choiceof mountings and operating devices. 

Y,’ N.P.T.F. size meets most needs—standard 
sub-plate mountings available. 

Compact and light in weight—proved to be 

trouble-free in thousands of applications. 

















Air flow 


DIAGRAM of model stabilization. Magnets El and E2 
support model against gravity and E3 against drag aris- 
ing from air flow. E4 and E5 control yaw. Cl, C2 and C3 
are light sources, beams from which are reflected by 
mirrors Ml, M2 and M3 into photocells Pl, P2 and P3 
after partial obscuration by model. C4 and C5 are light 
sources which are reflected by mirrors M4 and M5, beams 
from which actuate photocells P4 and P5. Rotation of 
model is prevented by iron plates which are influenced 
by magnetic field in same plane. Through calibration, 
control currents in magnetic windings measure forces on 
model. 


After calibration by weights attached by 
threads passing over pulleys, the control currents 
are used to measure lift and drag resulting from 
the air-stream. The axial magnetism used for 
drag measurements has very small effect upon 
the magnetic lifting forces. 


Yaw is suppressed by two further light beams 
positioned in a vertical plane fore and aft. These 
control the windings of a horizontal horseshoe 
magnet, the plane of which passes through the 
axis of the test section. An iron plate incorpor- 
ated in the control surfaces prevents rotation of 
the model about its longitudinal axis. The con- 
trol surfaces orientate themselves vertically in 
the direction of the supporting magnetic field. 


Look at this Size Range 
of Semi-Tubular Rivets... 


MINIATURIZED 
040 body dia., 


length VY 


LENGTHS up to 3%", 





BODY DIAMETERS 


up to “Ae” 
ay 











ra > 
& % 
A 


“ oO my 
: IE DEDG 


Miniaturized components and also large complete assemblies 
can now have all the money-saving advantages of using single 
and multiple automatic riveting. This is due to the wider 
size range of semi-tubular rivets now available and which 
can be used in conjunction with motor and pneumatic driven 
automatic riveting. machines. 

Today, there is hardly a fastening problem, involving even 
fragile materials, that does not warrant consideration of low- 
cost semi-tubular rivet setting. 

Our Factory Riveting Specialists are ready to help you 
obtain the REAL COST FACTS on your own specific fastening 
problem. There is no obligation. 





FOR YOUR FILES 

Chicago Rivet Catalog describes 1388 standard tubular 
and split rivets and 25 single and multiple automatic 
rivet setters. 


Send today 


‘as ' , AIR-POWERED RIVETING 
for. new The magnetic suspension system is a develop- 


contains description and specifications of 8 single, multiple 
riveters— alsorivet setters designed for automated operation. 


\#§Chucugo Ket & MACHINE CO. 


961 So. 25th Ave., Bellwood, Ill. (Chicago Suburb) 
Branch Factory: Tyrone, Pa. 
Circle 117 on Reader-Service Card for more information 


Unit senses pressure drop actoss vari- Catalog| ment of the Office National d’Etudes et de 
able orifice and reacts to control flow 1002. | ‘ ’ ’ 
within desired limits: Recherches Aeronautiques, Chatillon-sous-Bag- 


Lined neux, Seine, France. 











725 Custer Ave., Evanston, Ill. 
Circle 116 on Reader-Service Card 
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a GIVE THE REAL 
ACTS OF INDUSTRIAL TOOL 
USE AND MAINTENANCE 


Hobbs Industrial Hour Meters provide 
continuous supervision of the running 
time of industrial machines . . . eliminating 
errors and deficiencies for maximum pro- 
duction. These elapsed time indicators 
tell when servicing is due . . . indicate 
the costs of running hour for both the 
machine and occupied space. 

Hobbs Industrial Hour Meters make it 
easy to determine the life and repair 
costs per running hour of industrial ma- 
chines . . . the actual running time of 
leased equipment and equipment to be 
sold. They set up a sound basis for service 
contracts. For complete information .. . 


WRITE FOR CATALOG 600 
Distributors in Principal Cities 





John W. Hobbs Cotporation 


A DIVISION OF STEWART-WARNER CORPORATION 


2053 YALE BLYD. 


SPRINGFIELD, ILLINOIS 
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READALL READOUT NEWS from Union Switch & Signal 


SOURCE OF BINARY 
CODE DATA 
MAGNETIC CORES 


SOURCE OF BINARY 
CODE DATA 


TRANSISTORS, RELAYS, 


TRANSISTORS, 


Ri 
20) os eames LAMPS, EDGE LIGHTED PLATES, 


PROJECTED IMAGE 


READALLS* reduce equipment requirements. .. 
simplify circuitry in industrial control systems 


A comparison of the two methods of dis- 
playing information reveals the advan- 
tages of READALL Readout Instruments. 
Method A shows a system which requires 
the use of complicated conversion equip- 
ment to bring about a visual display of 
desired data. Method B eliminates the 
need for associated conversion units. The 
additional equipment required in Method 
A increases initial equipment costs as 
well as installation and maintenance costs. 
Use of Reapatt Readout Instruments 


makes it possible to eliminate the “black 
boxes” ordinarily required for use with 
more indirect readout methods. 

Outstanding features in one small pack- 
age: Readability of display. Binary de- 
coding. Data storage. Electrical readout. 

Union READALL Readout Instruments 
are available in 10, 12, and 64-character 
units. Special militarized 12 and 64-char- 
acter units have been designed specifically 
for Mi_-E-5422D. 

Write for Bulletin 1057. 


UNION SWITCH @& SIGNAL. 


DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY — 
PITTSBURGH 18, PENNSYLVANIA 
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IDEAS IN THE NEWS 


e INTERNATIONAL SATELLITE SPACE 
PROBE SUMMARY, as issued by the National 
Aeronautics and Space Administration, Wash- 
ington, D. C., reports the following space vehi- 
cles in orbit as of -June 19, 1961: 


Trans 
mitting 
No 
Yes 
No 
No 


Launch 
Date 
1-31-58 
3-17-58 
1-2-59 
2-17-59 
5-3-59 
8-7-59 
9-18-59 
10-13-59 
3-11-60 
4-1-60 
4-13-60 
5-15-60 
5-24-60 
6-22-60 
6-22-60 
8-12-60 
10-4-60 
11-3-60 
11-23-60 
1-31-61 
2-12-61 
2-16-61 
2-17-61 
2-18-61 
3-25-61 
4-8-61 


Name/Country 
Explorer I (US) 
Vanguard I (US) 
Lunik I (USSR)* 
Vanguard II (US) 
Pioneer IV (US)* 
Explorer VI (US) 
Vanguard III (US) 
Explorer VII (US) 
‘Pioneer V (US)* 
Tiros I (US) 
Transit I-B (US) 
Spacecraft I (USSR) 
Midas II (US) 
Transit Il-A (US) 
NRL Satellite (US) 
Echo I (US) 
Courier I-B (US) 
Explorer VIII (US) 
Tiros II (US) 
Samos II (US) 
Venus Probe (USSR)* 
Explorer IX (US) 
Discoverer XX (US) 
Discoverer XXI (US) 
Explorer X (US) 
Discoverer XXIII (US) 
Explorer XI (US) 4-27-61 
Discoverer XXV (US) 6-16-61 

*In solar orbit; others in earth orbit. 


No 


Current Summary Complete Summary 


(June 19, 1961) 
Earth Orbit: 


(Launched to date) 
Earth Orbit: US—40 

USSR—12* 
Solar Orbit: US— 2 

USSR— 2 USSR— 2 
Transmitting: US— 9 Lunar Impact: 

USSR— 0 | USSR— | 
*Lunik III passed once around the moon, then 
into earth orbit. 


US—23 
USSR-— 1 


Solar Orbit: US— 2 
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NEW 
SERIES “K”’ 


Internal Key 
Tie-Rodless Type” 
Series 101A 

Air-150 psi-up to 

1500 psi Hydraulic 

Fits where others won't 
Bulletin 101A 


fe 
hs 


* 
1%” to 8” bores 


There’s an Mi 
Cylinder for 
Every Purpose 


MEET JIC STANDARDS 


With the introduction of the new O-M Series 
“K,"’ Square Head Air Cylinder, we can now 
supply the right air or hydraulic cylinders 
for your specific applications on low or high 
pressure systems. Ruggedly constructed of 
the highest quality materials, accurately 
machined to close assembly tolerances, 
O-M Cylinders operate with high efficiency 
and are quickly and easily maintained. 

Whether your spec's call for a cylinder 
for a single operation or a variety of cylinders 
for a sequence of operations under con- 
tinuous automatic cycling, there is an O-M 
Cylinder to meet your requirements. O-M 
Cylinders are individually tested at the fac- 
tory and are available with standard or over- 
sized rods, completely interchangeable parts 
and mounts. 

Mail coupon TODAY for latest Bulle- 
tins showing construction and dimen- 
sional details, engineering drawings, 
capacity chart and mounting data. 

Improved Tie-Rod Type Series 105A 
(Heavy Duty), Hydraulic 2000 psi; 3000 psi 
non-shock not illustrated. Bulletin 105A 

Automation Type 200 psi Air Series 
RA, 1000 psi Hydraulic Series RH not illus- 
trated. Bulletins 107-108 


| ORTMAN-MILLER MACHINE CO. 

3 143rd Street, Hammond, ind. | 
i Send Bulletins O) Hove representative coll. 
I 0) 101 () 105a (J 107 F108 Fis 
| 


Name Position 
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e LIGHT DEFLECTION PER- 
MITS UNOBSTRUCTED VIEW 
from car through a thick side win- - 


dow. The front edge is ground at 
an angle to deflect light so that 








the cornel support cannot be seen 


vom the drivers seat The stem fill OD, OE PZ RIA 7g 


can be extended to two or fou 


by WESTERN GEAR 





corners in order to provide 180 





or 360-deg unobstructed view 
The principle was invented by 
Alf Heimer, Ph.D., and the proto- 
type installation was made in a 
Volkswagen by the firm PeCa AB 
Gothenburg, Sweden. The side 


window is 20 mm thick 


Vv. 


Wind shield 
Light Light 
- 


track 


track \ 








« > 


Driver's 


position 
Thick 


side 
window  180-DEG VIEW 


the variable 
speed-drive 
you designed 
















COPYRIGHT 1961 WESTERN GEAR CORPORATION 


HOW WESTERN GEAR SERVES ALL INDUSTRY Western Gear has designed, engineered and manu- 


factured to customer requirements, the ultimate in 

variable speed drives, combining all the best features of variable speed drives, plus Western Gear’s own built-in reliability 

DOOR OPEN and versatility. Get unequalled performance in the new Vari-Master variable speed drive. You asked for, and Vari-Master 

LIGHT is deflected around corner sup- delivers # unmatched flexibility = up-to-the-minute design improvements = utmost compactness ® infinitely adjustable 
ports. Each support has triangular cross- speeds # unlimited versatility " easy motor replacement ® 120 basic configurations ® superb quality. On the Jong run... 
— 0 the p — oe — QUALITY COSTS YOU LESS! For full details, write Western Gear Corporation, Industrial Products Division, P.O. Box 126, 


maintained because cross-sectional areas Belmont, Calif., for Vari-Master Bulletin 6107F or ask your Western Gear salesman to deliver the 120-page Bulletin 6107. 


available for corner supports are greater 


than actual cross-sections used in many ; OTHER TYPICAL VARI-MASTER ASSEMBLIES 
existing Cars. & pe oe 
= r FF ye 
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Angular Drive Design 


= 


< 


Made Possible with 


AJAX Dihedral Couplings with a wide range of 

angular and offset capacities provide smooth 
running angular drives with constant periph- 

eral speeds in minimum space. Results include 
compact size, improved performance, elimina- 
tion of breakdowns and reduced maintenance 


cost. Write for performance data. 


DIHEDRAL 
COUPLINGS 


Representatives in 
Principal Cities 


FLEXIBLE COUPLING CO. INC. 
28 Portage Road 
WESTFIELD, WN. Y. See Yellow Pages 
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IDEAS IN THE NEWS 


e AN ABLATIVE SKIRT has been successfully 
developed for second-stage engines of the Air 
Force Titan. 


The skirt, one of many special items developed 
and fabricated by Aerojet’s Structural Materials 
Div., Azusa, Calif., allows a “dry jacket” engine 
start. This “dry jacket” altitude start eliminates 
the potential hazard of propellant mixture leak- 
age in the combustion chamber prior to ignition. 


A dry start permits both the fuel and the oxi- 
dizer to be contained behind valves until igni- 
tion, at which time regenerative cooling of the 
combustion chamber begins, as fuel is pumped 
through hollow tubes. which form the upper 
portion of the thrust chamber. 


Fabrication of the skirt begins with the inner 
or ablative liner. Asbestos tape, pre-impregnated 
with phenolic resin, is shingle-wrapped on a 
mandrel at an angle of 45 deg to the mandrel 
surface. Surface of the laminated asbestos tape 
is covered with hair felt and glass contour tape 


IT’S A 


ACT 


YOU CAN DO BETTER WITH 


TOGGLE CLAMP 
VERSATILITY 


to permit escape of volatiles during curing. A 


CONNECT 
JUST AS De-Sta-Co Toggle 
Clamps were used in the simple 
turn-table fixture pictured to firmly 
hold 3-piece molded-plastic net 
floats while being cemented into 
water-tight assemblies—YOU TOO 
will find De-Sta-Co Toggle Clamp 
versatility will answer your pro- 
duction needs. 13 standard styles 
and over 140 models to choose 
from—push, pull or lock with 
forces from 50 to 12,000 pounds! 


FOR MORE FACTS 


WRITE FOR TEMPLATE 


DISCONNECT 





SPECIFY 
“KLIPTITE” 


ee ; : - x: oe SET AND CLAMP CATALOG 
For fast, reliable wire hook-up — and quick disconnect — KULKA’S versatile “‘Kliptite”’ 
terminals are unbeatable. That's why they are specified by leading manufacturers of YOU ( AN 
appliances, air conditioners, vending machines, and countless other types of equipment. 
“Kliptite” male tabs are electro-tinned brass for low contact resistance. They may be 24 - 
supplied rigidly riveted to KULKA terminal hardware, or where termination to a screw is sae ‘ EPEND N Hi ° TA ° C0 
required on the same terminal, they may be assembled under the screwhead. 55 : ee Bes: 


See for yourself how “‘Kliptite” terminals can improve your assembly operation. : pease ; ve: res pres 
Write for complete details ... : % ; : 


KULKA ELECTRIC CORP. 


633-643 SO. FULTON AVENUE, MOUNT VERNON, N. Y. 


AFTER OVEN CURE, liner is machined to proper di- 
mensions. Supported film adhesive is applied to liner and 
cellular fiberglass segments applied over adhesives. 
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DRAFTSMEN! 
ENGINEERS! 
DESIGNERS! 


Mn. 
v 2 TA Standard 

TA ‘‘King-Size instrument Cases 

instrument Cases 20 PAGES 

4 PAGES 


Learn how TA's new predesigned Instrument 
Cases solve your equipment housing problems. 


SEND FOR YOUR FREE copies! 


THESE EXCLUSIVE FEATURES—STANDARD WITH TA—SAVE YOU TIME AND COST 


Predesigned panel-iayouts for perfect fit INSTRUMENT MANUFACTURERS 

Large selection of standard sizes and styles If you make portable instruments or 

Wide choice of standard handles, access equipment, you can't afford not to inves 

doors, panels, and other accessories tigate the TA line 

All standard Cases include panel gaskets TA Cases come in a diversity of stand- 

All Cases protected by air relief vaives ard lid sizes, and are sold at proprietary 

Available in depths from 2% to 18 inches prices. During assembly the depth can 

Fast delivery (prototypes in 4 weeks be cut to your exact specifications. Or, 

No tooling charges on standards if you like, TA will furnish you free vel 
iyms and templates so you can save your 

Precision quality 

Reiat nonheme contention self money by designing your product to 

AETOOS CRED CONENEENS fit one of the many standard sizes 

TA Cases are color matched to, and inte 

grated with, the instruments they are to Start saving big money right away. Send for 

contain your valuable free TA manuals today! 


Ta Mfg Corp 4607 Alger ot * Los Angeles 39, Calif 
or call CH 5-3 
TWX 9863 Glendale, Calif. « WUX CAT Los Angeles, Calif. 
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1001 USEFUL BUYS! 


NEW GRAPH RUBBER STAMP KIT 


Real = and Labor Saver 


Solves problem of recording graphed 

material neatiy in engineering note- 

books, reports, correspondence, etc 

without using bulky sheets of graph pa- 

per. Simply stamp a clear graph pattern 

wherever needed. ideal in curve tracing 

for*loci problems in poloar coordinates 

and transformation to polar coordinate 

problems from Cartesian coordinates. Use 

for electronic design, development and 

research records — plotting various 

curves from analytical dato and math 

— formuli—drowing curves from oscillo 
scope screens, etc. For all engineers, sales managers, production contro!. Kit 
nciudes three patterns: A—100 blocks per square inch—for plotting wave form 
patterns on cathode roy oscilloscopes, etc. B—'/,” pattern (16 blocks per 
squore inch) plotting in larger scale than ‘‘A’’. C—Polar coordinate graph stamp 
—3” diameter circle with major subdivisions at 15 degrees and smal! markings at 
each 5 degrees. Also large (3144” x 6144”) ink stamp pad for use with al! stamps 
Stock No. 70,475—CD $10.00 Postpaid 


GIANT INDUSTRIAL MAGNETS! MIDGET PRICE! 

Recover tools and parts from inaccessible spots; hold work in 
place; rid shop floor of metal fragments, pins, etc. Use this 
horseshoe shape 5 Iib. war surplus Alinico V-Type Magnet— 
tremendous lifting power, over 125 ibs. Rated at 2000 Gauss 
Lots of fun, too—use for ‘‘fishing’’ the bottoms of lakes, rivers, 
ocean, etc.—retrieve motors, fishing tackle, metal valuables 
Dimensions: A—34%,"; B—2%,"”; C—4-3/16"; D—14%,"; E— 
14"; F—25—” 

Stock No. 70,183-CD—S5 ib. size 

Stock No. 70,416-CD—3'/, Ib. size 


(Order by Stock No.—Check, M. O. or Open Account—Money-back Guarantee) 


FREE! Giant 144-Page CATALOG “CD” 


OVER 1,000 SCIENCE-MATH-OPTICAL ITEMS for industry . . . 
Many on-the-job helps . . . quality contro! aids! 144 pages — 
hundreds of illustrations. “Many wor surplus bargains! Im- 
ported instruments! Lenses, Prisms, Magnifiers, Telescopes, 
Satellite Scopes, Microscopes, Binoculars, etc. Optics for in- 
dustry, research labs, experimenters, hobbyists, math learning 
ads Write for FREE Caraiog CD 


DMUND SCIENTIFIC CO., Barringto 


- SOS enavwes w 








$9.95 Pstpd 
$7.95 Pstpd 
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vacuum bag is affixed to the mandrel over the 
layup. This maintains a vacuum of 22 to 30 
inches Hg during a curing operation at temper 


atures up to 330F. 


During cure, the vacuum bagged mandrel is 
in an autoclave maintained at 185-250 psi. After 
cure, the liner is machined on mandrel to speci 
fied dimensions. The machined ablative liner is 
then reinforced with a laminate of phenolic 
resin-impregnated glass cloth applied to the out- 


side surface. 


Attachment of skirt to the combustion cham- 
ber is accomplished by a segmented flange ol 
aluminum alloy 6061-T6. These segments are 
bonded to the forward edge of the liner with a 
liquid adhesive. This bond is reinforced with 
asbestos-reinforced phenolic tape and phenolic 
resin-impregnated glass cloth applied over the 
flange segments and length of the liner. 

Aerojet Corp. is a subsidiary of the General 
lire and Rubber Co. 


FINISHED SECOND-STAGE ENGINE for Air Force 
Titan features an ablative skirt over 13:1 to 25:1 area 
ratio, allowing “dry jacket” altitude start to minimize 
prelaunch preparations and preclude possibility of con- 
tamination to engine compartment by fuel leakage during 
first-stage missile operation. 


Famous 6G. S. Precision Guards Your Production 


Whether you need hundreds or thousands, 
G.S. gives you a degree of UNIFORM ac- SEND FOR FREE 
curacy unapproached by any other Small Sma 
Gear maker in the world! That assures Hlustrated . " 
smooth, dependable performance and low Gearing Guide 
assembly costs. 

G.S. Small Gearing is mass-produced in a 
—_ of sizes from 8 to 96 dp . . . from 4%” 

diameters, and from any Gear material. 

Capable G.S. engineers will gladly help you 
develop the ONE best and most economical 
design for your specific needs. Send drawings 
and specifications or a complete description. 


GEA Specialties, Inc. 


Spurs + Spirals + Helicals + Bevels + Internals « Worm Gearing 
2635 WEST MEDILL AVENUE, CHICAGO 47, ILLINOIS 


WORLD'S LARGEST EXCLUSIVE MANUFACTURERS 
OF FRACTIONAL HORSEPOWER GEARS 
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PRODUCT 
iS BETTER 


CONTINENTAL 
. RED SEAL 


Horizontal Shoft. Also avail- 
able with 6:1 gear reduction 
(AR Series)—2 to 4 HP 


& 

- - - because Continental 

air-cooled engines are 

built up to a standard of 

excellence, not down to a 

price. Their rugged design 

and construction assures 
SERIES long dependable service 
with minimum down-time. 
Backed by a world-wide 
Vovtieal chamectte & ap service organization. 
Continenta/ Motors [orporation 


INDUSTRIAL AIR-COOLED ENGINE DIVISION % 
12800 KERCHEVAL AVENUE * DETROIT 15, MICHIGAN ‘Pica So 
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NEW INVISIBLE 
HINGES 


General Purpose Hinge 
Creates Flush Surfaces 


These hinges are completely 
hidden from view when 
door, lid or hood is closed. 
Makes possible flush, abso- 
lutely smooth surfaces that 
greatly enhance appearance 
and safety. Tapered body 
sections are precision cast- 
ings of a special zinc base 
alloy having a tensile strength | 4 
of 47,000 pounds per square inch. Operates i in a 
180 degree arc which permits full.opening. Lami- 
nated link construction reduces friction and permits 
hinges to operate freely and smoothly. Hinges are 
reversible and may be used right or left hand. 
Available for wood or metal application in a wide 
variety of sizes. 

SOSS MANUFACTURING COMPANY, Dept. 
DN-31, P. O. Box 38, Harper Station, Detroit 13, 
Michigan. 
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in chucking irregular workpieces 


This CERROTECHNICS application is a quick and sim- 
ple method of making chuck jaws for irregular workpieces 
by casting CERROMATRIX® against the workpiece. The 
result is an accurately fitting pair of jaws. 


*T.M. Cerro Sales 
Corporation 





CERROTECHNICS is the practice of using 
Ask for further infor- low-temperature Iting CERRO* ALLOYS 
mation. to expedite many industrial operations. 


CERRO SALES CORPORATION 


SUBSIDIARY OF CERRO CORPORATION 
Room 1500, 300 Park Avenue, New York 22, N. Y. 
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IDEAS IN THE NEWS 


e EXHAUST GASES EXPANDING INTO AN 
EJECTOR pull fresh air past the cylinder ribs 
of a small air-cooled diesel engine. The device 
requires only a lathe-turned nozzle and an ait 
duct shaped of sheet metal. Utilization of exhaust 
gases in the ejector eliminates the conventional 
cooling blower which requires accurately ma 
chined parts and costs twice as much. 

Apart from simplicity and low cost, the new 
ejector-cooler offers two major advantages. The 
power usually absorbed by a cooling blower is 
saved through recovery of the kinetic energy of 
the exhaust gases. 

In addition, the amount of cooling air de- 
livered by the ejector adapts itself automatically 
to engine load. As more fuel is burned per cycle, 
cylinder temperature would tend to go up. How- 
ever, at the same time, pressure and temperature 
of the exhaust gas rise; the exhaust jet in the 
nozzle reaches higher velocities and more cooling 
air is entrained. This contrasts with the perform- 
ance of the usual blower, which supplies cooling 
air at a rate proportional only to engine speed 


regardless of engine load. 


l-cylinder, 4-stroke diesel 
820 cucmdisplacement 


compression ratio]: 19 


& Ejector 


+ Blower 


° 


Brake mean effective 
pressure (bmep) in psi 


hp (effective) 


° 
ae 
w 


+ 








pecific fuel 
consumption (sfc) in ib/hp/hr 





1 1 
1,500 2,000 2,200 
EXPERIMENTAL DATA show advantage of new ejector 
cooling system. At 2200 rpm, power saving reaches 1.25 
hp, which is even more than power saved by omitting 
blower. Added gain is attributed to easier flow of exhaust 
gases in ejector nozzle, less back pressure on,engine. Brake 
mean effective pressure shows similar improvement, drops 
off less noticeably with rpm than in conventional version. 
Resulting fuel savings are of the order of 10 percent. 


@ 6 Different Ranges: From 
0-100 Ibs. up to 0-50,000 Ibs. 


@ Triggers motors, rings bells, 
operates warning devices, etc. 


@ Protected against accidental 
overloading. 


@ Tensile or Compression 


Dillon 
> force 

‘ control 
switch 


@ Furnished with from 1 to 4 
adjustable switches for con- 
trolling forces at various load 
points. 


@ Can be set for most critical 
accuracy. 


WHAT CAN IT DO FOR YOU? 
Write for specifications, 


Models available. profusely illustrated literature 
and low price schedule... . free! 


W. ‘Dillon & COMPANY, INC. 


Dept. 104, 14566 Keswick Street, Van Nuys 77, Calif. 
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Multiple Circuit 
PLUG & es 


per circuit 


Low cost—from 3 to 60 circuits 
Positive polarity 
Fast simple assembly 
Snap-lock terminals 
Terminals automatically crimp 
to wires 

RATED: 61/2 amps per connection 

125/250 V a-c 


Call or Write 


to your 
specifications 








MOLEX PRODUCTS CO. 





9515 Southview Ave. © Brookfield, Ill. 
HU nter 5-5881 
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2 3 


| 
300 mm 
| Mixing section 


TS Ee 
400 mm 
Diffuser section 


! 











-160}— 


—EEE 





Displacement . 820 cucm | 
Engine speed . 2,200 rpm 
Cooling air flow . 67 cv ft sec| 


| 
t 
1 
4 
} 
t 


HOT EXHAUST GASES leave nozzle at high speed, entrain relatively slow-moving 
cooling air in turbulent mixing section. Static pressure readings at stations 1 to 8 
show a maximum vacuum of 7 inches water. In subsequent diffuser, mixture of ex- 
haust gas and cooling air is slowed, regains atmospheric pressure. 


Experimental data have been obtained 
from 1000 operating hours with a I-cylin- 
der tractor used for construction and ag- 
ricultural work. The cooling power of the 
ejector was equal to that of the standard 
blower; | Ib of exhaust gases pulled up 
to 15 Ib of air past the cylinder. Oil con- 
sumption was low as load-adapted ejector 


action kept cylinder temperatures con- 


stant. 
The exhaust gas ejector cooling system 
was developed by E. Forstner in the lab- 


oratories of Dr. Ing. h.c. F. Porsche KG, 


Stuttgart-Zuffenhausen, Germany. 


R. F. S. 


SENSITIVITY unequateo 


For ACCURATELY MEASURING Rotating and 
Static TORQUES of FHP motors, gear-train 
efficiencies, ball bearings, servos, synchros, 
potentiometers, hair springs, and many 
other applications and devices. 


Iustrated: ™ KF tH 

Model 783 02-TORQMETER 

measures from .05 to 80 oz.—inch ; 
Also available: 


Model 782 GRAM-TORQMETER 


measures from .25 gm-cm to 100 gm-cm 


Model 784 POUND-TORQMETER 
measures up to 200 Ib. — inch 


Model 781 GRAM-TORQMETER 


measures from .05 gm-cm to 5 gm-cm 


POWER 


NOTE: A few choice territories available for 
experienced representation. 


INSTRUMENTS, wc. 
7352 North Lawndale Ave. * Skokie, Illinois MIQ@SzicEE 


We invite your inquiry for com- 
plete information and prices. .. 
or, send your specifications and 
application needs. 


— FHP MOTOR 
UNOER TEST 


READ TORQUE 
2 a ’ Qu 


MERE 


TORQMETER 


—_— (load ) 


Model 790 
TACHLITE (STROBE-TACHOMETER) 
Self-synchronizing, no drift. 
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Engineered 
Metal Shapes 


Roll Formed engineered shapes offer the distinct advantages of punch- 
ing, notching, embossing and cutting to exact length in one continuous 
operation. You get the precise shape that’s right for your product de- 
livered to meet your production schedule. 


Check your requirements against Roll Formed Catalog 760. It shows 
how good shapes help produce better products at lower cost. 


MAIN OFFICE AND PLANT 
3763 Oakwood Ave., Youngstown, Ohio 
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LOW-COST METER FOR SMALL FLOWS 


BROOKS 
SHO-RATE 50 


A simple, economical 
flowmeter for diversi- 
fied low-flow applica- 
tions. Overall flow 
ranges: 0.05 to 90 cfh 
air; 0.01 to 30 gph 
water. Readily panel 
mounted with flush- 
mounting bezel. 


@ Slip-out metering tubes 
... for easy cleaning 


@ Rotatable end-fittings 
. adapt to most any 
piping scheme 


@ Optional needie valve 
. . . characterized for fine 
regulation 

Send for Bulletin 120 


<> BROOKS INSTRUMENT COMPANY, INC. 
¥ 6207 W. Vine Street, Hatfield, Pa. 


SA 2388 
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MINIATURE HEADLESS 
SLOTTED SET SCREWS 


. . . put your needs in 
MOORE'S capable hands 


IDEAS IN THE NEWS 


e A SUBMINIATURE GALVANOMETER 
has resulted in a compact 25- or 50-channel re- 
corder. Reduced size of coil and mirror have 
raised sensitivity and natural frequency. Within 
its frequency range the recorder is claimed to be 
superior to a cathode-ray oscillograph in size and 
cost. At lower frequencies, the voltage sensitivity 
of its subminiature galvanometers is better than 
that of d-c amplifiers, which have inherent “zero- 


point” difficulties. 


Galvanometers are approximately 64 by 2.1 
mm in dia, are available in four types with natu- 
ral frequencies of 100, 300, 1000 and 4000 Hz. 
The 4000-Hz series has 70-ohm internal resistance, 
750-4a/mm current constant and a maximum 
safe current of 50 ma RMS. Frequency response 
is flat within +5 percent up to about 3000 Hz. 

Design is fairly insensitive to tilting and accel- 
erations; maximum light point deflection result- 
ing from acceleration (in G’s) is 0.25 mm/G. 
Galvanometers are plugged into mounting block 
by coaxial contacts only. Absence of screws and 


clamps minimizes induction effects. 


fen . eee 


how much do you miss 


COMPLETELY DESCRIBED No; / 0 C 
AND ILLUSTRATED IN 


CATALOG 24—WRITE FOR YOUR COPY 


The most comprehensive spray nozzle catalog ever 
printed. Thousands of designs and sizes... un- 
equalled choice of capacities, characteristics and 
materials. The result of over twenty-five years of 

specialized research, design and manufacturing. 


EE . BELLWOOC NOIS 


. yoga: r cr DICE « P) SERVICE 
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PHILADELPHIA 


THERMAL CONTROLS AND 
THERMOMETERS 





A half century of experience is back 
of every instrument we make. You get 
assured accuracy and long depend- 
able performance when you specify 
“Philadelphia.” Our specialized 
staff will be gled to discuss 
your problem in our field. 


SEND FOR CATALOG 


Wherever you require precision miniature headless slotted 
set screws, you can depend on Moore to meet your require- 
ments to complete satisfaction. Prices are right. Delivery is 
fast. And quality is to the highest industry standards. Avail- 
able in sizes #0 through #4 in a wide selection of materials, 
finishes, lengths and points. 


Specify Moore and be sure. Dependable quality 


for over 80 years. Write for price catalog. 
905 


PHILADELPHIA THERMOMETER CO. 


N. Sixth St. © Philadelphia 40, Pa 


Geko? : 8 mE George W. Moore, Inc. 


Light source 

since 1880 9g 

SET SCREWS 82 Beaver St., Waltham 54, Mass. . ee 440] 
OPTICAL SYSTEM 
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PLATECGIL ° 
FOR ALL KINDS OF TANK AND PROCESS HEATING AND COOLING 


@ Built to fit application 
requirements 


® Easy to install 


@ Easy to remove for cleaning 


® High heat transfer capacity © Auiiiabie to vasiew of 


©® Compact units save space weldable metals 


@ Operating Pressures up 
to 250 psig. 





“*Platecoil’’ can be furnished to comply with ASME code 


PLATECOIL 


DIiVISIton 





Send for 
Bulletin PSI 





TRANTER MANUFACTURING, inc., LANSING 9, MICHIGAN 
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how VERSATILE can 
VARIABLE SPEED be? 


ZERO-MAX offers 
6 basic fhp models 


¥ 
| \, 
+ oe 


with 60 different motors 


TORQUE RATINGS —3 to 
450 in. Ibs. 

SPEED RANGES—0-80 to 
1200-0-1200 R.P.M. 
Lever, screw or vernier 
control 

6 different shaft 
arrangements 


with 6 different gearheads 


Wy 
_ \ 
—T |? 
it 
- — y) 


with motors and gearheads 


Send for 16-page catalog 


TeZERO-MAX Company 


2857 Harriet Ave. So. 
' MINNEAPOLIS 8, MINNESOTA _ 112-612—TA 7-5521 
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SUBMINIATURE 
GALVANOMETER BLOCK 


Time mark selection 


25-CHANNEL 
“LUMISCRIPT” MODEL 


“Lumiscript” recorder has 
compact 300- by 300- by 400- 
mm size for 25-channel mod- 
el, suitable for recording 
paper up to 150 mm wide. 

\ 450-mm version for 25 
or 50 channels can accom- 
modate recording paper up 
to 300 mm wide. Full paper 
width (60 to 300 mm) is 
available for each channel 
amplitude. Recording paper 
feed is adjustable in 15 steps 
between 1.25 mm/sec and 2 
m/sec. Maximum light-spot 
velocity on the paper is 1000 
m/sec. 

Additional equipment in- 
cludes unit for time marks, 
shot control and remote con- 
trol. “H&B” subminiature 
galvanometers and “Lumi- 
script” recorders are prod- 
ucts of Hartmann & Braun 
AG, Frankfurt/Main, Ger- 
many. 

R. F. S. 


1: FASTAX High Speed Camera 
taking movies at 7,500 frames per 
second through a microscope. Actual 
frames from movies shown below. 


PROBLEM: Differences in 
power consumption, chip for- 
mation and tool life when 
machining Titanium and steel. 


SOLUTION: A high speed 
motion picture study of chip 
formation process of SAE 1020 
and SAE 1112 steel being 
machined under same condi- 
tions as Titanium. 


2: SAE 1020 steel. Large 
built-up edge at cutting speed 
causes poor surface finish. 
Shear angle is low, resulting 
in very thick chip and 
consumption of considerable 
power in removing metal. 


3: SAE 1112 steel. Built-up 
edge is absent due to lower 
friction on tool face . . . 
improved surface finish. 
Shear angle is higher and 
chip thinner. Power 
consumption is lessened. 


4: TITANIUM (Ti 150A). 
No built-up edge. Surface 


s o 
wo..e™ 


finish is excellent. Shear angle 
high, but not constant in value. 
Chip forming process is cyclic. 
Since thin chip, power 
consumption is low. Tool life 
shorter because 


of metal structure. A 
This is just another industrial production 
problem solved through the eye of a FASTAX 
High Speed Motion Picture Camera—one of 
26 different models available for solving your 


TOG 
Cer SR Amy, problems. 


WRITE us your design or production problems. 


High Speed photography can be the answer. New 
bulletin available. 


WOLLENSAK 
OPTICAL COMPANY + ROCHESTER 21, NV. Y. 


Circle 141 on Reader-Service Card for more information 
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durometers molded in siecell 
= 


for 
Sample! 


Wi Geauga’s transfer molding 
process lets you combine 
hard-soft functional sections 
in one molding operation. 
Eliminates cost of cemented 
fabrications and possibility 
of field failure. And its low 
cost will surprise you. 


Available in Buna, GRS, Butyl, Rubber 


Water /niet 
55 and 80 Durometer 


GEAUGA INDUSTRIES CO. 


A Subsidiary of Carlisle Corporation 
MIDDLEFIELD, OHIO 
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| believe they 
do have a point! 











Introducing an alligator clip 
with a “microscopic: tip”! 


INSULATORS SOLD SEPARATELY. (Standard Red and 
Black colors. White, Biue, Yellow and Green also availabie.) 


FREE SAMPLE °°? : 


quest (oem r= 103 0) 8" 
Mucllertlectiicle. 


1584Q East 31st Street, Cleveland 14, Ohio 
Circle 143 on Reader-Service Card for more information 
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IDEAS IN THE NEWS 


e A TRACE READER reduces both time and 
fatigue in analyzing data displayed as a changing 
variable. The record trace rests on a table mov- 
able by two leadscrews along x and y axes (for 
example, time against pressure) in the horizontal 
object plane of a projection lens. A_ small 
region of the chart around the lens axis is il- 
luminated and back-projected at fixed magnifi- 
cation (x4) on a viewing screen. This screen is 
ruled with two fixed intersecting diameters par- 
allel to table motions. 

Moving the. table, so that the image of any 
point on the trace line coincides with the inter- 
section of the viewer lines, converts each co- 
ordinate of that point to a voltage. This con- 
version is made between the sliders of two par- 
allel-connected multiturn potentiometers. One 
is geared to the respective leadscrew and other 
is manually adjustable. The latter permits any 
point to be made the original of coordinates by 
reducing corresponding voltage to zero. Without 
disturbing original, coordinate scales can be 
fitted independently to any linear-chart calibra- 
tion by manually adjusting voltage across ap- 
propriate pair of potentiometers. 

The x or y coordinate voltage, selected by a 
switch, is displayed on a 0 to 999 digital volt- 
meter with an accuracy corresponding to one or 
two thousandths of an inch on the record trace. 
The trace-reader is a development of Shell Re- 
search, Ltd., London, England. 

R. W. E. M. 


ILLUSTRATION shows a recorded trace projected on to 
viewing screen of instrument. Value of quantity recorded 
by trace is registered automatically on counter at top when 
cross-hairs coincide with a point on projected traceline. 


BEARING 


with 


Cnigieeee 


Triangle fits the bearing to the application. 
Whether you can use a standard, like the 
Pillow Block above, or need a special such as 
the Pedestal or Clamshell Bearings shown be- 
low, your particular bearing problem receives 
the individual attention best assuring cost 
reductions — quality improvements. 


SELF-ALIGNING . . . SELF-LUBRICATING 
SLEEVE-TYPE 
PILLOW BLOCKS 


The widest selection of 
mountings available — 
functionally designed, ef- 
ficiently produced. Ex- 
perienced sales engineers 
available to help you 
anywhere. Phone or write 
for descriptive literature. 


Fancie Manuracturine Co, 


732 Division St. Oshkosh, Wisconsin 
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MAYBE WE CAN DO IT 
BETTER AND FOR LESS 


Hundreds of Companies have found us 
the Right Source of Metal-Fabricating 


We have facilities, experience and engineering 
counsel which may meet your special require- 
ments—exactly. Three large, well equip 
plants at Aurora, Ill., York, Pa. and s 
Angeles geared to economical production. 
Years of experience 
et, thousands 
of special items... 
peediacin, parts, sub- 
assemblies, merchan- 
dising units, made to 
your specifications. 
Modern equip- 
ment includes coil 
steel slitting, level- 
ing and edging, press 
work, all types of 
welding, electrostatic 
finishing. 


Send for 16-Page Iliustrated Booklet 
it tells All! 


LYON METAL PRODUCTS, INC. 


General Offices, 788 Monroe Ave., Aurora, Illinois 


@@00606000006000000002080080206208 
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e THE 1961 RENAULT 4CV rear interior door 
handles actuate locks through long rods, which 
are lifted out of their couplings to prevent acci- 
dental opening. When a small knob on the front 
face of the door is pushed down before closing, a 
lever rotates on its shaft and lifts the connecting 
rod out of its slot in the handle lever. This inex- 


pensive device is standard on all small 1961 Re- 
nault cars manufactured by Regie Nationale des 


Usines Renault, Billancourt, France. 


To join two parts as one... 
THE SOLID GROOV-PIN 


Every one of the Groov-Pins shown here 
was designed with your pin problems in 
mind. Designed to withstand the rigors 
of constant shock and vibration without 
loosening...to drive easily into a simple 
drilled hole...for faster hand or produc- 
tion feeding, including hopper feed...for 
a permanent connection that stands up to 
vibration fatigue as only a solid pin can. 

Groov-Pins are made to meet your 
requirements, too. Standard sizes run 
from %2 to %”, specials to fit your needs 
at standard prices over 5,000 pieces. 
Send for illustrated catalog, free samples. 


No matter what your pin problem, 
there’s a Groov-Pin to solve it for you. 


GROOV-PIN 
CORPORATION 
1120 Hendricks Causeway Par 


Ridgefield, New Jersey ee 


Whitney 5-6780 
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Handle 


Control knob 





HANDLE ENGAGED 











HANDLE DISENGAGED 


Meetings 








Cambridge, Mass. 
Aug. 21-23 


Raleigh, N. C. 
Sept. 6-8 


Los Angeles, Calif. 
Sept. 6-8 


Los Angeles, Calif. 


Sept. 11-15 


Detroit, Mich. 
Sept. 11-22 


Indianapolis, Ind. 


Sept. 12 


: e333 


| Hilton 


INTERNATIONAL HYPERSON- 
ICS CONFERENCE, American 
Rocket Society, Massachusetts Insti- 
tute of Technology. 


JOINT NUCLEAR INSTRUMEN- 
TATION SYMPOSIUM, Institute of 
Radio Engineers, Institute of Elec- 
trical Engineers and Instrument So- 
ciety of America, North Carolina 
State College. 
ANNUAL MEETING, Association 
for Computing Machinery, Statler 
Hotel. 


FALL 


TION CONFERENCE AND EX- 


| HIBIT, Instrument Society of Amer- 


ica, Memorial Sports Arena. 


INSTITUTE IN EXPERIMENTAL 
STRESS ANALYSIS, Wayne State 


University. 
REGIONAL TECHNICAL 
FERENCE, Society of 


gineers, Severin Hotel. 


INSTRUMENT-AUTOMA- 


CON- 
Plastics En- 


POWER... 


. .. MERKLE-KORFF 
FHP GEARED MOTORS 


| Engineers want unfailing reliability, higher 


starting torques, more power, more ver- 
satility, more ruggedness. . . in smaller 
packages. 

Merkle-Korff Geared Motors are the 
answer. They pack more torque into fist 
sized spaces (even reversibles) with less 
weight and provide unequalled depend- 
ability. They represent not only a better 
buy, but better performance for equipment 
they power. 

Versatility? Thousands of combinations 
of motor types, speeds, torques, brakes, 
fans and mounting facilities are available 
as standard equipment. When you specify 
Merkle-Korff Geared Motors, you are speci- 
fying the best. 


| Merkle-Korff Applications Engineers are 
always ready to serve you. Write or tele- 
phone, now. 


TORQUE & RPM 


Torques from .4 to 300 Ib.-in. 
at 800 to 1/5 RPM. Slower 
or higher speeds available on 
special order. 


MOTOR TYPES 


- include unidirectional 
shaded pole induction, tandem 
induction reversing, wound 
shading coil induction revers- 
ing, unidirectional synchronous 
and wound armature types for 
universal AC-DC and shunt 
wound DC with lead arrange- 
ment for reversing as required. 
115 volts, 60 cycies or DC is 
standard. Special voltages and 
frequencies are available. 


MOUNTING POSITIONS 


Horizontal or vertical up or 
down shafts in base mounted 
no base (face mounted), inion 
ted base or sidewall mounted 
designs. 


OPTIONAL FEATURES 


The Model BF Geared Motor 
may be ordered with leads 
cord set, quick disconnect ée- 
minals, brakes, motor covers 
thermal overload protectors, 
right angle shafts and veslous 
oiling arrangements, 











MERKLE-KORFF GEAR CO. 


217 North Morgan Street o 


Chicago 7, Illinois 


Telephone: MOnroe 6-1900 


Circle 147 on Reader-Service Card for more information 





FORWA RD ] ay, a CROSS SECTIONS 
with FURN AS Fl RSTS | Phone Facts: Men Louder, 


But Ladies Take ‘Talkative’ Title 





Now it is official. Men talk louder than women during a tele- 
phone call, but women make the most social calls. 

Although some members of both sexes will loudly dispute these 
facts, Bell Telephone Lab., Murray Hill, N. ]., has statistics to 
back them up. In a survey of 10,000 phone calls made in 10 cities, 





the following facts came to light: 

Males talk the loudest, but there is a wide variation in their 
volume depending on whether a member of the gentle sex is on 
the other end of the line, or if the call is purely social or business. 

When the boss is not looking, not all interoffice calls are strictly 
business. Sixty-six percent of the interoffice calls were social, the 
survey showed. Callers in New York also talked the loudest of 





the 10 cities surveyed. 


Keep Your Ear to the Ground 


A revolutionary underground communi- 
cations network that sends messsages deep 


; , within the earth is under development. 
For many years Furnas Electric has pioneered development 


of outstanding magnetic control features that are now used 
extensively throughout the motor control industry. Among 
“Furnas Firsts” are the outstanding features listed below. 


Low-frequency radio signals shot 
through a dense rock mass underlying 
the entire U. S. would be picked up by 
long underground antennas scattered in 
drill holes throughout the country. The 
TRULY TRIP-FREE THERMAL OVERLOAD RELAYS —melting alloy type. deep natural radio “cable” is jamproof 
Non-adjustable trip features assure tamper-proof operation. and its messages cannot be detected at the 


surface. 
ENCAPSULATED DUAL VOLTAGE COILS—greater heat dissipation, 


s The system is still in the experimental 
and greater mechanical strength. 110-220 or 220-440 volts. I 


stage. Antennas could be placed as far 


IN-BETWEEN SIZES —provide wider selection of controls to match your as 100 miles apart although 50 miles is 


motor requirements, effecting savings in cost and space. now thought more realistic. Antennas up 


ee toa mile in length would be lowered in- 
AUXILIARY SWITCHLETS —offer easy means for adding auxiliary cir- Ga Pet e; toa drill hole. 


cuits to the starter at any time. fl a The dense granite rock mass generally 


; ; ranging from 500 to several thousand 

PRESSURE OPERATED MAGNETIC STARTERS —a single unit offering Pr TP ORS REE Pla 
pilot control for pneumatic and hydraulic systems, eliminating unneces- et below é $s suria acts aS a 
sary wiring and piping channel for low-frequency waves sent by 
or a transmitter. The overlying layered 
Write today for full information—1078 McKee Street, Batavia, Illinois rocks prevent any “burrowing” messages 


A9T ; 
from being intercepted or jammed. 


The system was originally pioneered 
r U RQ N A © i Pes ~=oby Gregory J. Harmon, an engineer at 
is Sy aia the Raytheon Company, Waltham, Mass. 
ELECTRIC COMPANY : Batavia, Illinois anes % Other organizations are also currently 
SALES REPRESENTATIVES IN ALL PRINCIPAL CITIES ; *% conducting research in trying to push the 
project past the developmental stage. 
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INDEX OF ' 
NEW PRODUCTS 
AND LITERATURE 


NEW PRODUCTS 


MECHANICAL 


Brakes and clutches, size 5 
Brakes, electromagnetic disc 
Collars, shaft 

Couplings, flexible gear 
Couplings and gear clamps 
Inserts, expansion 

Limit stops, adjustable 
Motors, noiseless oil-filled timer 
Plungers, self-locking spring 
Precision drives, low-cost 
Valves, miniature ball 


ELECTRICAL 


Control units, explosion-proof ............ 
Gages, semiconductor strain 

Holders, component 

Lights, indicator 

Limit stops, adjustable electrical 
Potentiometers, precision 

Rectifiers, silicon 

Transistor clips 

Transistors, switching 

Wire termination, miniaturized 


MATERIALS 


Caps and sleeves, protective 
Foam, fire-retardant 

Hose, spiral wrap 

Lubricants, dry-film bonded .............. 
Markers, cable system (samples) 
Sealants, liquid 

Sealants, pipe thread tape 
Stainless strip steel 

Tapes, pressure-sensitive 

Tubing, dially! phthalate (samples) 
Wire, stainless spring 


EQUIPMENT 


Calculator cursors 


(Continued on next page) 
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WAR TERMINATION INVENTORIES 


WRITE OR WIRE FOR INFORMATION ON OUR 
COMPLETE LINE OF SURPLUS ELECTRONIC 
F.O.B 


COMPONENTS. ALL PRICES NET 
PASADENA, CALIFORNIA 


SIMPLE DIFFERENTIAL 
WITH BALL-BEARING 
SUN GEARS 


The 1:1 reverse ratio 
spur geors are 48-tooth, 
32 pitch bross with 
3/16 available face. 
On one side, the shaft 
is 23.64” dia. 
11/16” and has ao pin hole, then increases in 
dia. to .377” for the remaining 3/16” of length. 
On the other side, the shoft is .377 dia. ¥,” Ig. 
2-13/16” dia. is required to clear the body. 
Stock no. Aé6-115 .each $15.00 


C&hi 


SALES CO. 


2176-E East Colorado St 
Pasadena 8, Californio 


MUrray 1-7393 


VARIABLE SPEED BALL DISC 


INTEGRATORS ,.,, ,,(All Shatte , 


No. 145 Forward & Reverse 2'/,”-0-2',. input 
shaft spline gear 12 teeth 9/32” dia. %” long. | 


Output shoft 15/64” dia. x 15/32” long. Control 


shaft 11/32” x %” tong. Cast aluminum con- | 


s” 

$17.50 
No. 146 Forward & Reverse 4-0-4. 
Input shoft 5/16” dia. x ¥,” 
long: Output shaft 15/64” dia. 
x 9/16” long. Control shaft 
11/64” dia. x 11/16” long. Cast 


aluminum construction. Approx. 
size 4,” x 44,” x 4”. $18.50 eda. 





OPERATIONAL DC AMPLIFIER 
WITH 
BROWN INSTRUMENT CHOPPER 


AM-1023 Made by Gilfillan Bros., Inc. Useful for 
computers for polority inversion ‘or 
isolation ond to amplify voltages from DC 
to 10 cps. Useful closed-loop gain is from 0.1 to 
500. Moximum output range is from —150 v to 
+150 v. Drift less thon 10 mv/hour. Input point 
tends to go to ground potential becouse of the 
feedbock loop and internal circuitry; therefore de 
termines the input impedance. Accuracy of the 
gain figure is important in instrumentation. It is 
the closed-loop gain divided by the open-loop 
gain of 200,000; accuracy to match, a predeter- 
mined gain of 

500 is accurcte 

to %%, and 

lesser gains ex- 

ceed the occurocy 

of practicable ob- 

tainable resistors. 

The amplifier is 

complete with 

tubes, chopper 

ond circuit dio 

grom. The circuit 

diagram gives the voltages to be furnished by an 
external power supply. The Brown Converter (‘'For 
Continuous Bolance System’) is the late type 6- 
pin plug-in with two-pin side connector. 


$49.50 


Complete amplifier unit 





TIME EVERYTHING— 
RIGHT FROM YOUR DASHBOARD! 


Here's an accurate time-control 
center thet’ ll help you win your 
next rallye. It not only tells 
you the date and time of doy 
right to the second, it's a stop 
watch that gives you elapsed 
time in seconds, minutes, and 
hours! The 24-hour clock simplifies adding and 
subtracting elapsed time for your navigator. Manu- 
factured by Elgin Watch Co. to exacting military 
specifications, it will remain occurote in spite of 
rood bumps ond vibrations. Uses no electrical con 
nections. Does the job of high-cost equipment 
Jeweled/Sweep Second Hand/Luminous Hands and 
Numerals/25-Hour Dial/Black Face and Plastic 
Case/3'%_” Mounting 
Cost the Government $185.00 
Only $39.95 Postpaid 





SPERRY 
VERTICAL 
GYRO 


Part #653265, Motor 
115 volts, 3 phase, 400 
cycle, 8 watts, 20,000 
RPM. 33-minute runup, synchro pickoffs, roll 
360°, pitch 85°. Synchro excitation 26 volts, 
400 cycle, 150 m.a. Vertical accuracy +¥,°. 
Weight 3% Ibs. Approx. dim. 5%,” L., 4%” 
W., 4%,” H. Price $35.00 





SMALL DC 
MOTORS 


(approx. size 

over 3%,” 

x 1%,” dia.: 

5067043 Delco 12 VDC PM 1” x 1” x 2”, 

10,000 rpm. $7.50 
5067126 Delco PM, 27 VDC, 125 RPM, 

Governor Controlled 15.00 ec. 
5069600 Delco PM 27.5 VDC 250 rpm 12.50 
3£5069625 120 rpm, mfr. Delco, 27 VDC gov- 
ernor controlled .. - ...$15.00 
5069230 Delco PM 27.5 VDC 145 rpm 15.00 
5068750 Delco 27.5 VDC 160 rpm w. broke 6.50 
5068571 Delco PM 27.5 VDC 10,000 rpm 

(1x1x2”) 5.00 
5069790 Delco PM, 27 VDC, 100 RPM, 

Governor Controlled 15.00 ea. 
#5069800 575 rpm, mfr. Delco, 27 VDC, PM 
reversible governor controlled, equipped with 27 
VDC clutch i ; $17.50 
5072735 Delco 27 VDC 200 rpm governor con- 

trolled. 15.00 
SBAIOAI18 GE 24 VDC 110 rpm 10.00 
5BA10AJ37 GE 27 VDC 250 rpm reversible 10.00 
S5BAI0AJ52 27 VDC 145 rpm reversible 12.50 
5BAI0AJ50, G.E., 12 VDC, 140 rpm 15.00 
5BAI0FJ401B, G.E. 28 VDC, 215 rpm, 

10 oz in., 7 amp. contoins broke 15.00 
5BA10FJ421, G.E. 26 VDC, 4 rpm, reversible, 

6 oz. in., .65 amp 15 





400 CYCLE PM GENERATOR 
115/200 volts A.C. 1- —"- 

or 3-phase, 200 wotts. 
4,000 r.p.m. Approx. 
dimensions: 4%/,” dia.; 
3” long; %” shoft, 
AN connector. $75.00 





GENERAL ELECTRIC AUTO PILOT DIRECTIONAL 
GYRO INDICATOR 
and CONTROL UNIT 


Mod. 8K63AC. 115 volts, 
400 cps, 3 phase, 40 
watts. Has settable in- 


duction pick-off. $10.00 








_ MINNEAPOLIS-HONEYWELL RATE GYRO 
{Control Flight) 


Part no. JG7005A, 115 
volts A.C., 400 cycle, 
single phase potentiom- 
eter take off resistance 
530 ohms. Speed 21,000 
r.p.m. Angular momen- 
tum 2, million, CM?/ 
sec. Weight 2 Ibs. Di- 
mensions 4-7/32 x 
3-29/32 x 3-31/64. 
Price $22.50 


SELSYNS- 
SYNCHROS 


1CT cont. Trans 90/55V 60 cy ‘ 
10G Diff. Gen. 90/90V 60 cy............ 34.50 
1F Syn. Mtr. 115/90V 60 cy. 


23TR4 torque receiver 

23TR6 torque receiver 

23CT6 control transformer. . 

23CX6 control transmitter 

7DG differential generator 

2J1F1 Gen. 115/57.5V 400 cy 

2J51F3 Gen. 115/57.5V 400 cy. 

2J1FAl Gen. 115/57.5V 400 cy 

251G1 57.5/57.5V 400 cy.... 

2J1H1 Diff. Gen. 57.5V 400 cy 

2J5D1 Cont. Trans. 105/55V 60 cy 

255F1 Cont. Trans. 105/55V 60 cy 

2J5H1 Gen. 115/105V 60 cy 

2J15M1 Gen. 115/57.5V 400 cy 

5CT Cont. Trans. 90/55V 60 cy 

5D Diff. Mtr. 90/90V 60 cy 

5DG Diff. Gen. 90/90V 60 cy 

5F Syn. Mtr. 115/90 VAC 60 cy. 

5G Syn. Gen. 115/90VAC 60 cy 

5HCT Cont. Trans. 90/55V 60 cy 

5SDG Diff. Gen. 90/90V 400 cy.. 

6DG Diff. Gen. 90/90V 60 cy. 

6G Syn. Gen. 115/90VAC 60 cy 

7G Syn. Gen. 115/90VAC 60 cy..... 

C56701 Type 11-4 Rep. 115V 60 cy...... 

C69405-2 Type 1-1 Transm. 115V 60 cy.... 

C69406 Syn. Transm. 115V 60 cy.... 

C69406-1 Type 11-2 Rep. 115V 60 cy. 

C78248 Syn. Transm. 115V 60 cy. 

C78410 Repeater 115V 60 cy....... 

FPE 49-7 Diehl servo motor, 115 volts, 
60 cycle, 10 watts 


onS Sey 
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400 CYCLE, 3 PHASE GENERATOR 


BY MASTER ELECTRIC Type AG, frame 364Y, 
7.5 kw, 3428 rpm, pf 
.95 Star connected 
120/208 3 phase, 22 
amps. Delta connected 
120 volt single phase 
6 amps. Self excited. 
Complete with control 
box, voltage regulator, 
AC voltmeter and fre- 
quency meter. Shoft 1” 
dic., 2” long; overall 
dim. of unit: 21%6x18"x 


Price $395.00 each 








SENSITIVE INTEGRATING GYROS 


This is the famous HIG Gyro 
which is being used in missile 
guidance systems, radar stabi- 
lization and fine control sys- 
tems. Government cost ap- 
proximately $1500. 

PRICE .. $50.00 


400 CYCLE PM GENERATOR 


Migd. by T K M Electric Corp. 

Model #fA-12 

120/208 volts, 400 cycle, 1 or 3 phase, 1 kva, 
pf 0.8, rpm 8,000. Approx. dim. 6” x 5%”. 
Internal spline drive. Price $100.00 


SCHWEIN REMOTE 
CONTROL DUAL GYRO 


Type 45600 free ond 
rate gyro. Contains 
two 28VDC constant 
speed gyros . . . ver- 
tical and horizontal. 
Both gyros exceed 
30,000 RPM. Size: 8” 
x 4,” x 42”. Com- 
plete with metal cover. 
PRICE 











DIRECTIONAL INDICATOR, TYPE C5C 


Mfgr. Summers Gyro- 
scope Company. 115 
volt A.C.,-400 cycle, 3 
phase. Contains direct 
reading gyro with cag- 
ing mechanism, and 
power failure indicator 
Hermetically sealed 
case. 5” dial, 0 to 
360°. 

PRICE $22.50 


Circle 149 on Reader-Service Card for more information 





OUTBOARDS 


Scott motor owners know the satisfaction of su- 
perior outboard power—rocket getaway ... 
smooth idling . . . sustained high-speed cruising 
—with fuel-saving economy! 

It was Scott power that set the 1960 outboard 
endurance run down and up the Mississippi— 
4153 miles —in 165 hrs., 15 min. (Photo above.) 

Sealing specifications play no small part of 
Scott motor dependability. For maximum power 
output. . . efficient carburetion and cooling .. . 
tight lubricant retention and water exclusion .. . 
heavy emphasis is placed on high-quality gaskets 
and oil seals. 


Engineered Sealing—a Victor Specialty 


For marine power units as for all types of engines, 
machinery and appliances, Victor sealing assures 
dependable, economical sealing. In standard gas- 
ket and oil seal designs, Victor’s complete lines 
provide the widest selection. For nonstandard 
needs, 50 years’ experience in designing and 
manufacturing to specification is at your service. 


Write for New Catalogs 


Comprehensive engineering catalogs for sealing 
specifiers are available through your Victor Field 
Engineer, or by letter request. Please state 
whether interested in gaskets or oil seals—or 
both. Victor Mfg. & Gasket Co., P.O. Box 1333, 
Chicago 90. Canadian Plant: St. Thomas, Ont. 


VICTOCOR soft packing, metal- 
core cylinder head gasket 


VICTOPLATE fiber-synthetic 
rubber shim gasket 


A — | 
CORBESTOS steel-core asbestos 
power head adapter gasket 
hn Pee Bs an ASBESTOPAC asbestos-synthetic 
a 2 rubber drain cover gasket 


oP gt “ 
ee ‘e) 


= 
Sg 


\ 
VICTORITE treated plant fiber 
packing carburetor adapter gasket 


VICTOPAC asbestos-synthetic 


rubber cover plate gasket 


TYPE K31 VICTOPRENE 
limited-space appli- 
cation oil seal for water 


ond bailer pumps 


dual-lip oil seal for 


shaft and crankshaft 


“YZ EE Cc: "Tr" <> eS Sealing Products Exclusively 


GASKETS e OIL SEALS © PACKINGS «e MECHANICAL SEALS 


Calculators, high-vacuum 
Drafting machines, table-top 
Lamps, foldaway, utility 
Pens, tape layout 

Pliers, industrial 
Potentiometer tapping kits 
Time totalizers 

Tube checkers, portable 


NEW LITERATURE 


MECHANICAL 


Diaphragms, rolling 
Latches 

Valves 

Valves, diaphragm 


ELECTRICAL 


Ballasts, fluorescent 

File, digital measuring system 
Semiconductors 

Thermocouples, metal-sheathed 


MATERIALS 


Compounds, cleaning and processing 
Encapsulate, liquid 

Materials, friction 

Silicones 

Tapes, self-adhering 


EQUIPMENT 


Materials-handling 


DESIGN AIDS 


Chart, decimal 

Chart, pieces-per-hour 
First Man in Space’ 
Publications, materials 


Circle 150 on Reader-Service Card for more information 
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LOW 
COST 


ABEC 3 PRECISION 
MINIATURE 
BEARINGS 


Bearings eliminate 
both economic and 
technical barriers to 
using precision miniature 
ball bearings in a 
wide variety of 
industrial and 
commercial 
products 


MADE IN U.S.A. BY 


OrviSton oF ' 





KEENE, NEW HAMPSHIRE, U.S.A 


WRITE TODAY FOR CATALOG 
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What Yardstick 
Do You Use... 


Here’s why 
the great names in 
industry SPECIFY GI! 


EXPERIENCE, With 40 years’ 
experience in designing and man- 
ufacturing, GI can assure you of 
the most efficient motors to meet 
any requirements. There’s no sub- 
stitute for experience! 


DEPENDABILITY. GI motors have 
been quality-proved in millions of 
applications the world over. When 
the reputation of your product is 
at stake, you can rely on GI! 


ECONOMY. GI is a “complete” 
motor manufacturer. Almost all 
components, aside from the raw 
materials, are produced in our 
own modern plant, permitting 
maximum economy consistent 
with quality. 





Jt Makes Sense To Specify G/... 
See Our Catalog in 
SWEETS 


mars| SMOOTH 
©_| POWER 


or Write tor Copy 
AC MOTORS 











when 


choosing a 


motor source? 


1/1800 H.P. TO 1/35 H.P. 


Quantity Price Quotation on Request 


ELYRIA, OHIO 
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THE 
ONE-TRACK 
MIND 
OF 
TERMI-BLOK* 
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HIGH-DENSITY 
WITHOUT TOOLS! 


* Trademark 


TERMI-BLOK* is a brand new 
concept in terminal blocks. Its 
design has a single, fundamen- 
tal motive: to permit high-den- 
sity power and control circuiting 
and power distribution, with no 
tools needed for circuit con- 
nections and changes. 


TERMI-BLOK functionally __re- 
places all terminal and barrier 
boards presently in use in 
switchboards, panelboards and 
power contro! of all kinds. 


TERMI-BLOK terminal blocks 
provide higher density per lineal 
inch of aluminum track for 
both power and control circuits 
than other terminal blocks. And 
TERMI-BLOK permits front-load- 
ing of circuit wires (instead of 
space-wasting horizontal Ipad- 
ing) for higher overall density. 


Unlike other terminal boards, 
TERMI-BLOK requires no tools 
for wiring insertions and with- 
drawals. Tab terminals, com- 
pression-crimped to your circuit 
wires by a mated AMP hand 
or automatic tool can be 
inserted directly into 3-circuit 
common or 6-circuit common 
slotted modules, and can be 
extracted just as easily, without 
adjusting, screws, bolts, etc. 
TERMI-BLOK will accept 10-22 
AWG wire sizes, will handle 
35 amps. 


Write today to AMP INCORPO. 
RATED and receive complete 
specifications. 
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BOSTON,.«. QUALITY ...OPTIMOUNT’ ADAPTABILITY 


largest selection of standard models from stock 
simplifies design for speed reduction economy 


Helical geared Ratiomotors and Reductors - single or double reduction. 
For 1/6 to 15 HP drives. Horizontal or vertical base mounted, or shaft mounted. 
680 mounting combinations from stock - meet any in-line need. 
Furnished ready to install, by local Distributors. 

Specify OPTIMOUNT. Save extra cost of special gearhead motors. 

Save design time. See Catalog 57 for complete listings. 

IN STOCK at your nearby DISTRIBUTOR 


B0ST 


OBoston Gear Works, 1961 
Quincy 71, Mass. 





e-up of Industry’s MOST VERSATILE 
BALL VALVE 


- Seat” BALL VALVES, 
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Full Flow — two ways Quarter Turn * » - 
4 Operation Double - Seal 


Ask for complete “Double-Seal” Ball Valve Literature. 


JAMESBURY CORP., 14 NEW STREET, WORCESTER, MASS, 


DISTRIBUTORS IN PRINCIPAL CITIES ie sk 
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